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CONFLICTS OF PUBLIC INTEREST 


An INTERTEC@/PRIMEDIA Publication 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications, the 
land mobile division of Yaesu, has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal, the Vertex line meets 
the ever-growing demands of 
private sector, public safety, and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide, and includes a wide variety 
of portable, compact/mobile base 
stations, HF/SSB transceivers, 


at 


aa 
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repeaters, and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10, 40 and 102 Channel 
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VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry, and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products, see your 
authorized Vertex dealer, or call: 


562-404-2700 


\ vertex 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu USA 


United States & Canada: Yaesu U.S.A., (562)404-2700. Mexico, Central & So. America, (305)593-2500 
©1998 Yaesu USA. Specifications subject to change without notice 
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The Features Your Customers Want 


With the Control You Need 
LTR-Vet" 


Communication Networks 


The original inventors of LTR® bring you LTR-Net™, the next generation advanced feature set trunking system. With a 
Windows NT® System Site Manager and a 3000 Series Switch, LTR-Net provides complete interoperability with existing 
LTR radios, while offering an entire set of new features to expand single or multi-site subscriber networks. With 
backwards compatibility, LTR-Net paves the way for easy integration without painful migration, 


Wide-Area Coverage - Communicate across entire Redundancy - Essential system modules ensure that a 
counties and states through an integrated network single point of failure does not result in a complete 
of radio sites. system failure. 


Roaming with Auto-Registration - Radio subscribers — Easy Integration Without Painful Migration - Existing 


are automatically tracked as they roam from site to LTR radios and new LTR-Net radios communicate 
site. Talkgroup members scattered among several at the system switch and over-the-air on any LTR or 
sites stay in contact. LTR-Net RF channel. 

65,000 Unique ID's - Electronic Serial Numbers 
(ESN’s) and unique subscriber ID's allow direct Order Now! 
radio-to-radio calls and direct inward-dialed phone : 
ae Seat Call for Details 


Group ID’s - Dispatch a single message to multiple 1-800-388-1912 
users with one simple call. 
Over-the-Air Management - Generate subscriber data, z& EFjJohns 


update channels, interrogate, and disable radios  ————— 
with the Windows NT System Site Manager. Frias nates 


Single-Site Solutions - Stand-alone single site LTR-Net 
systems provide enhanced two-way communi- 
cation. Additional sites can be added when 
coverage needs to be expanded. 
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On the cover: Mapping the origins of interference harmful to public safety communications requires strategy 
and a methodical approach. The exercise may discover an unexpected EM! source—commercial mobile radio. 
See cover story on page 16. Cover design by Scott Dolash, associate art director. Photography by D.A. Keckler. 


IM/EML issues: A conflict of public interest 
Joe Kuran 

Conflicts between 800MHz 
commercial mobile radio 
service and public safety 
communications have 
cropped up across the 
country. When does nuisance 
interference become harmifitl, life- 
threatening, interference. How can 
it be identified and resolved? 


Computing in Connecticut 

Amy Kusiak 

Connecticut public safety agencies pool their efforts to 
create a regional mobile data system that accomplishes 
goals set for the individual patrol unit, reporting 
requirements, and links to state and national databases. 


Linking up to the Behemoth 

Howard Macintyre 

Satellite telecommunications provides voice and data for 
the world’s largest ocean-based drilling platform and for 
deep-sea oil exploration. 


Fundamentals of fiber-optic communications 

Donald E. Koehler 

Part |—An explanation of the basics of how fiber-optic 
cable works and a description of the common types of 
fibers, connectors and transmitters. 


Editorial 
Don Bishop 
Rising above the noise. 


Calendar 
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Editorial forum 
Nikki Chandler 
It came from Washington. 


In the public interest 
Robert H. Schwaninger Jr. 
The waiting game. 


Technically speaking 
Harold Kinley C.E.T. 


Receiver front-end characteristics 


News 


Eastern states APCO meets in South Carolina. 


Product focus 
Mobile antennas. 
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BUILDING BLOCKS FOR 
19” RACK SYSTEMS 


For over 20 years, TXRX Systems has built 
a reputation for quality, innovation, and 
reliability in mobile radio, personal commu- 
nication, transportation, public safety, and 
other services in the 100MHz to 1GHz 
range. From below-ground to tower-top, 
TXRX components and systems offer cost- 
effective, superior performance. 


800 & 900 M#z Airline Combiners 
e Broadband Design 

e 175 watts 

e Modular Expansion 


Progressive Hybrid Combiners 
e Lower Insertion Loss 

e Modular Expansion 

e Compact Design 


Receiver Multicouplers 
e Low Profile 

e Expandable to 16 Ports 
e Low Noise Figure 

e High 3rd OIP 


VHF/UHF Cavity Multicouplers | 
e Broadband T-Pass® Design | 
e Easily Expanded 


8625 Industrial Parkway 
Angola, NY 14006 

Tel: 716-549-4700 

Fax: 716-549-4772 

E-mail: sales@txrx.com 
Internet: http: //www.txrx.com 
A Member of Bird Technologies Group 


DUPLEXERS * CAVITY FILTERS * MULTICOUPLER SYSTEMS * SIGNAL BOOSTER SYSTEMS « RF SYSTEM PRODUCTS 
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Rising above the noise 


Getting attention for private mobile radio's 
spectrum and regulatory problems requires 
constant effort. Regulators come and go, in- 
cluding FCC commissioners, their advisers, 
and the commission managers and staff. (The 
same applies to members of Congress and their 
staffs.) 

It helps to have part of the FCC organiza- 
tion dedicated to a particular service. This 
example could be argued, but if commercial 
mobile radio services (CMRS), including wire- 
less telephone, paging and ESMR have been 
helped by auctions, then some of the thanks 
would go to the part of the FCC dedicated to 
running auctions. Moreover, another part of 
the FCC is dedicated to regulating CMRS. 

Public safety radio communications has 
benefited from special attention on the part of 
Congress. Also, it has benefited from having a 
part of the FCC dedicated to its regulation, the 
Public Safety and Private Wireless Division 
within the Wireless Telecommunications Bu- 
reau. Look within that division, and you'll find 
people with specific responsibility for public 
safety radio regulation. 

Itis more difficult to find a part of the FCC 
devoted to private mobile radio (also known as 
“business and industrial” or “private wire- 
less”), even though “private wireless” is part of 
the division’s name. The division has a deputy 
chief for public safety, but not for private wire- 
less. Sometimes people who answer the phone 
at the division even forget to say “private 
wireless,” 

If the needs of private wireless users are not 
on the minds of the lawmakers and the com- 
missioners, it is unrealistic to expect to find 
division managers specifically assigned to 
serve those needs. 

Check the main page of the Wireless Tele- 
communications Bureau (www.fec.gov/wtb/) 
and you'll find a button for a public safety 
page (www.fcc.gov/wtb/publicsafety/), but you 
won't find one for private wireless. Private 
wireless has a page (www.fcc.gov/wtb/plmrs/ 


plmrs.html), but you have to find it within the 
list of communications services. 

The American Mobile Telecommunications 
Association has recommended that the FCC 
form a separate Business & Industrial Divi- 
sion, apart from a Consumer Division and a 
Public Safety Division. At least to the extent 
that a separate division would give business 
and industrial users the attention of a division 
chief, the idea has real merit. At present, busi- 
ness and industrial users don’t even have a 
deputy chief assigned to them. 

Among other trade associations, the Indus- 
trial Telecommunications Association keeps 
helping the voices of business and industrial 
users to rise above the noise of auctions and 
commercial service providers. At its urging, 
four U.S. senators and two U.S. representa- 
lives sent a letter to FCC Chairman William E. 
Kennard. The lawmakers reminded the chair- 
man that legislation contained in the 1993 
Omnibus Budget Reconciliation Act (OBRA) 
and the 1997 Balanced Budget Act (BBA) 
requires the FCC to use all available means 
other than auctions when it is faced with mu- 
tually exclusive private wireless applications. 
A pending FCC plan to auction private wire- 
less spectrum is “inconsistent with the law and 
the intent of Congress.” the letter reads. 

The letter was signed by Senate Minority 
Leader Thomas A. Daschle (D-SD): Senate 
Commerce, Science and Transportation Com- 
mittee members Slade Gordon (R-WA), Spen- 
cer Abraham (R-MI) and John B. Breaux (D- 
LA). Also signing was Rep. John D. Dingell 
(D-MI), the ranking minority member of the 
House Commerce Committee, and Rep. WJ. 
(Billy) Tauzin (R-LA), chairman of the Tele- 
communications, Trade and Consumer Protec- 
tion Subcommittee of the House Commerce 
Committee. This kind of bipartisan support 
may deter the Wireless Telecommunications 
Bureau from going forward with private wire- 
less spectrum auctions. 

Instead, the lawmakers cited language from 
OBRA that requires the commission to use 
engineering solutions, negotiation, threshold 
qualifications, service regulations and other 
means to avoid mutual exclusivity in applica- 
tion and licensing proceedings. The ITA, sev- 
eral vendors and representatives of government 
agencies have been active in devising computer 
programs to resolve mutual exclusivity with 
engineering solutions. With encouragement 
from the lawmakers. the FCC might take an- 
other look at some of these alternatives. 

The lawmakers reminded the FCC that 
Congress noticed that the commission had 
ignored the 1993 OBRA directive to avoid 
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mutual exclusivity, so it emphasized in the 
1997 BBA that the commission is “obligated 
to consider ways to avoid mutual exclusivity 
among applicants before conducting an 
auction.” 

Step back, and take another look. The 
FCC’s managers aren't likely to be pleased that 
private wireless users have enlisted the aid of 
senators and representatives in an effort to 
derail their plans to auction private wireless 
spectrum, plans that apparently were nearing 
completion. At the same time, it is unfortunate 
thal ilis necessary for private wireless users to 
appeal to Congress to put the commission on 
the track that already was clearly laid out. 

Maybe some of this conflict could be mini- 
mized if business and industrial users had bet- 
ter representation within the commission itself. 
At least one of the commissioners’ advisers 
has expressed some interest in private wireless 
since attending ITA’s October 1998 meeting. 
Getting their advisers’ attention can be key to 
getting attention from the commissioners 
themselves. Even more important could be the 
assignment of a unit within the FCC staff to 
regulate and, one hopes, advocate private wire- 
less interests. 

Changes at Intertee 

Our company name has reverted to Intertec 
Publishing Corporation. The name has a 30- 
year history, and it seemed to retain its cachet 
even during the 18 months we were known 
as PRIMEDIA Intertec. PRIMEDIA is still our 
parent company. 

Larry Lannon advances to vice president 
of the reconfigured Communications Divi- 
sion, which is composed of nine magazines 
including MRT, He previously was group 
vice president for five of our magazines. 
Lannon replaces Cameron Bishop, who was 
president of the 28-magazine Communica- 
tions and Entertainment Division. Bishop 
moves up to become president and chief ex- 
ecutive officer. Bishop replaces Raymond 
Maloney, who becomes company chairman. 
Promoted to the new post of chief operating 
officer is Ron Wall, who previously was 
president of the 23-magazine Technology & 
Transportation Division. 

Within our editorial group, Nikki Chan- 
dler moves up from associate editor to senior 
associate editor of MRT, RF Design and Site 
Management & Technology. 


Um Lachey 


www .mrtmag.com 


IFR. The Only Name 
now. 


You Need To K 


Since 1968, 

_ IFR has proven 
itself in the most 
demanding testing 
environments. 


Wireless Test Solutions 
For Any Application, Over 
the yecrs we've learned one 
important thing about wireless 
communications: it has to work 
every tirne, all the lime, That's 
why when if comes lo lestinig 
hese syslems, il makes sense to 
ook to the leader. Whether it's 
runking, analog /digilal cellular, 
CDPD oF paging applications, 
FR is the premier provider of 
wireless lest solutions. 

RF Spectrum Analyzers 
With Performance & 
Value. Widely known in the 


RF testing community for acculacy, 


dependability and reliobility, IFR 
analyzers sel the standard for 
featurerich performance and 


value. From the ultimate in high 
performance, to low cost solu- 
tions, IFR has an analyzer to fit 
your needs. 

Your Total Testing 
Source. Making sure wireless 
systems function properly require 
solutions that work together. 

IFR's full line of signal generators, 
Counter Power Meters, and hand: 
held power inelers are the perfect 
complement to our radio test sets 
and spectrum analyzers, and 
provide the industry's best total 
tesling product line. 

To ind out more about IFR test 
solutions, contact your nearest 
IFR sales office or visit our web 


HR 


For more information call your local IFR office - USA Tel +1 (316) 522-4981 Toll Free 1-800-835-2352 (U.S. Only) Fax +1 (316) 522-1360 

Latin America Tel +1 (B17) 430-5842 Fax +1 (817) 430-5843 UK Tel +44 1438 742200 Free phone (UK only) O800 282388 Fax +44 1438 727601 

France Tel +33 1 60 79 96 00 Fax +33 1 60 77 69 22 Benelux Tel +31 13 463 95 40 Fox +31 13 463 96 63 Germany Tel +49 81 31 2926-0 Fax +49 81 31 2926-130 
Spain Tel +34 1640 1134 Fax +34 1 640 06 40 Hong Kong Tel +852 2-B32-7988 Fax +852 2-834-5364 Singapore Tel +65 281 8885 Fax +65 281 0113 
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E-mail: info@ifrsys.com 


www. ifrinternational.com 


NEXT MONTH — APRIL 1999 


FEATURES AND NEWS: Fundamentals of fiber-optic communications, 


part IT; IWCE Preview and Guide; interoperability; UHF trunking, 


PLUS: Robert H. Schwaninger’s “In the Public Interest;” Don Bishop's editorial; 


product focus: coaxial cable. 


AND IN THE MONTHS TO COME: s00mtz tnnking: 


solving propagation problems; lightning protection; power systems; microphones: 


REGULATORY CONSULTANT 
Robert H, Schwaninger Jr., Schwaninger & 
Associates, Washington, DC 


EDITORIAL ADVISORY BOARD 

John Abbey, The Abbey Group 

Gene A. Buzzi, Omnicom Telecommunications 
Engineering 

Jack Daniel, The Jack Daniel Company 

Gary David Gray, P.E., Orange County 
Communications 

Frederick G. Griffin, P.E,, Frederick G. Griffin P.C. 

Jim Hendershot, Radio Design Group 

Samuel J. Klein, Cellular Design 

S.R. McConoughey, P.E., Mobile Communications 
Consulting 

Art McDole, Salinas, CA 

Tony Sabino, Regional Communications 

Herb Sachs, Herb Sachs Consulting 

Robert C. Shapiro, P.E., Strategic 
Telecommunications 

Leon Spencer, Exxon Computing Services 
Company 

Gregory M. Stone, Ph.D., Quantum Radionics 

Raymond C. Trott, P.E., Trott Communications 
Group 

William A. Wickline, P.E., Mentor, OH 


microwave links; CAD/dispatch; fire radio and data. 


Fiber Opties 


EDITORIAL 

Don Bishop, Editorial Director 

David Keckler, Features Editor 

Nikki Chandler, Senior Associate Editor 
Emily Reid, Editorial Assistant 

Harold Kinley, C.E.T., Contributing Editor 


DESIGN 
Scott Dolash, Associate Art Director 


BUSINESS 

Cameron Bishop, President, Communications 
& Entertainment Division 

Mercy Contreras, Group Publisher 

Patricia Zahner, Director of Marketing 

Karen Clark, Marketing Services Supervisor 

Melissa Langstaff, Advertising Production 
Coordinator 

Nancy Hupp, Director, Corporate Advertising 
Services 

Patti Lee, Classified Advertising Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Creative Director 

Stephanie Hanaway, Division Director of Marketing 


Raymond E. Maloney, President and CEO 

Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 

Julie Neely, Senior Circulation Manager 
Customer Service, 800-441-0294 or 913-341-0294 


PRIMEDIA Information Group 
Curtis Thompson, President 


PRIMEDIA Inc. 

William F, Reilly, Chairman and CEO 
Charles McCurdy, President 

Beverly C. Chell, Vice Chairman 


ADVERTISING SALES OFFICES 


OVERLAND PARK, KANSAS 
Joyce Bollegar, 913-967-1840, 
East Region (including Eastern Canada) 
Fax: 913-967-1901 
Email: joyce_bollegar@intertec.com 
Dawn Rhoden, Classifieds, 
913-967-1861, Fax: 913-967-1735 
Lori Christie, List Rental Services Representative, 
913-967-1875, Fax: 913-967-1897 
9800 Metcalf Avenue 
Overland Park, KS 66212-2215 


SANTA ROSA, CALIFORNIA 

Dennis Hegg, West region (including Alaska, 
Hawaii and Western Canada) 
Phone: 707-541-3763, Fax: 707-541-3721 
Email: dennis_hegg @intertec.com 
3428 Mendocino Ave. 
Santa Rosa, CA 95403 


ENGLEWOOD, COLORADO 

Mercy Contreras, Group Publisher 
Phone: 720-489-3199 
Fax: 720-489-3253 
5680 Greenwood Plaza Blvd., Suite 100 
Englewood, CO 80111 


OXFORD, ENGLAND 
Stephen Bell, {nternational 
Phone: +44 181 286 8889 
Fax: +44 181 286 8898 
P.O. Box 98 
Worcestor Park, Surrey, KT4 8WB 
United Kingdom 
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CORRESPONDENCE: Editorial correspondence 
should be addressed to P.O. Box 12960, Overland 
Park, KS 66282-2960. tel. 913-341-1300; fax: 913- 
967-7250; mrt @intertec.com; www.mrtmag.com. 


MOBILE RADIO TECHNOLOGY provides tech- 


nical information to dealers; to private wireless, pub- 
lic safety, public service, community repeater, SMR, 
ESMR, paging, cellular and PCS system operators; 
mobile radio equipment manufacturers: manufactur- 
ers’ representatives, distributors: engineering and 
consulting firms; national, state and local government 
and public safety agencies; transportation companies; 
petroleum and energy products companies; public 
utilties; and others allied to the field. 


PHOTOCOPY RIGHTS: Authorization to photo- 


copy items for internal or personal use, or the inter- 
nal or personal use of specific clients, is granted by 
PRIMEDIA Intertec, provided that the base fee of 
US $2.25 per copy, plus US $00.00 per page is paid 
directly to Copyright Clearance Center, 222 Rose- 
wood Dr., Danvers, MA 01923, USA. The fee code 
for users of the Transaction Reporting Service is 
0745-7626/1999 $2.25 + $00.00. For those organi- 
zations that have been granted a photocopying license 
by CCC, a separate system of payment has been ar- 
ranged. Prior to photocopying items for educational 
use, please contact CCC at 508-750-8400. Organiza- 
tions or individuals with large quantity photocopy or 
Teprint requirements should contact Jenny Eisele, 
913-967-1966. 


BACK ISSUES: Copies of most issues printed 


within the past two years are available for $10 per 
issue; older issues are not. Call customer service at 
800-441-0294. 


This publication is available in paper or electronic 


format from Information Express, 3221 Porter Drive, 
Palo Alto, California 94304-1225. Contact Informa- 
tion Express at 650-494-8787, or visit IE online at 
www.express.com. This publication is also available 
via microform and/or electronic databases from UMI, 
a Bell & Howell company, 300 N. Zeeb Road, P.O. 
Box 1346, Ann Arbor, MI 48106-1346. Contact UMI 
at 800-521-0600 (734-761-4700 outside North 
America) or check UMI's Web sile (www.wmi.com) 
for additional information on format availability. 
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UVUBLISHING 


A PRIMEDIA COMPANY 
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© 1999 by Intertec Publishing, a PRIMEDIA 
company. All rights reserved. 
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LMR*- DB Flexible 
Watertight Coaxial Cables 


nu-TRAC® and Nu-RAD 
Radiating Cables 


A Complete Family of Hardware 
Accessones and Installation Tools 


Fire-Retardant LMR*- LLPE Plenum 


A Comprehensive Line and LMER®- FR Riser Coaxial Cables 


of Connectors 


A full Line of Coaxial Cables, Gounectors, Hardware Accessories and Tools 


Plus 30 Years of ixperience. Visit our web site for your free catalog today! 


AGL 


MICROWAVE SYSTEMS HED) 
A Smiths Industries company 3004 
BGa: 


World Headquarters: 358 Hall Avenue, Wallingford, CT 06492 Hi 203-949-8400, 1-800-867-2629 FAX: 203-949-8423 
International Sales: 4 School Brae, Dysart, Kirkcaldy, Fife, Scotland KY1 2XB UK I +44(0)1592655428 FAX: +44(0)1592653162 
www.timesmicrowaye.com 
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March 

8-9—Specialized Wireless Communications 
Management Conference, sponsored by AMTA, 
San Diego Hilton Beach and ‘Tennis Resort, San 
Diego. Contact: 202-331-7773, 
13-17—Association of Public-Safety Communi- 
cations Officials—International (APCO) West- 
ern states regional meeting, San Diego Con- 
course. San Diego. Contact: 562-940-3362. 
28-31—ENTELEC, sponsored by the Energy 
Telecommunications and Electrical Association, 
George R. Brown Convention Center, Houston. 
Contact: 281-357-8700, 


April 

28-30—International Wireless Communications 
Expo, co-sponsored by Mobile Radio Technology, 
Las Vegas Convention Center, Las Vegas. Contact: 
800-288-8606, 


May 

1+-13—Telecommunications Resellers Associa- 
tion Spring Conference and Exposition. San 
Diego Marriott. Contact: 202-835-9898. 


June 

1-3—Canadian Wireless, sponsored by the Cana- 
dian Wireless Telecommunications Association, 
Vancouver, Canada, Contact: 613-233-4888, ext. 
102, 

6-10—Supercomm, sponsored by the ‘TIA and 


USTA, Georgia World Congress Center, Atlanta. 
Contact: 800-278-7372. 

27-July 1—UTC Telecom 7°99, sponsored by 
UTC, Nashville, TN. Contact: 202-857-1881. 
28-29—Leadership Conference & Annual Meet- 
ing, sponsored by AMTA, ANA Hotel, 
Washington, DC. Contact: 202-337-7773. 


July 

14-16—Communications Expo/Show of the 
Americas, Miami Beach Convention Center, 
Miami. Contact: Jackie Gonzales, 305-412-9000. 
26-2%—Telecommunications Resellers Associa- 
tion Summer Carrier Forum, Westin Harbor 
Castle, Toronto, Ontario Canada. Contact: 202- 
835-9898. 


August 

8-12—Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Minneapolis. Contact: 
904-322-2500. 


September 

23-25—Personal Communication Showcase, 
sponsored by Personal Communications Industry 
Association, New Orleans, Contact: 703-739-0300. 


October 
2-4—_Wireless 1'f. 99, sponsored by the Cellular 
Telecommunications Industry Association, Santa 


Clara, CA. Contact: 202-785-2842. 
18-21—Annual APCO Canada Conference, 
sponsored by APCO, New Brunswick Canada. 
Contact: Jim Flanagan 888-CANAPCO. 


November 

10—-14—Communications Marketing Confer- 
ence, sponsored by the Communications Market- 
ing Association, Harvey Hotel, Dallas. Contact: 
Jack Armstrong, 410-628-9300. 
15-16—AMTEX, sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena Vista. FL. 
Contact: 202-331-7773. 

15-16—Fourth Internatioal Congress on 
Commerical Trunked Radio, sponsored by the 
International Mobile Telecommunications Associa- 
tion, Hilton, Walt Disney World Village, Lake 
Buena Vista, FL. Contact: 202-331-7773. 
17-19—TelecomLatina, co-sponsored by Mobile 
Radio Technology, Miami Beach Convention Cen- 
ter, Miami. Contact: 800-288-8606, 

19—Radio Club of America Communications 
Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club, 
New York. Contact: Gerri Hopkins, 732-842-5070. 


February 

28—March 1—Wireless, sponsored by the Cellu- 
lar Telecommunications Industry Association, 
Ernest Morial Convention Center, New Orleans. 
Contact: 202-785-0081. 
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systems: Broadcasters who are serving the minority community eam 
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to oppose unfair ad placement and payment, to encourage diversity 
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in hiring and training and to enforce laws 
against unfair business practices. 

The cause for civil rights is a legitimate 
cause, an important cause, but the FCC has 
enough to do. It doesn't interfere with actual 
programming yet (Howard Stern is still on the 
air), so why does it think it can tell who to 
advertise where? 

When I first saw this study, I assumed that 
the Small Business Administration or the 
ACLU had orchestrated it. It would be a great 
project for Advertising Age magazine. 

The question is: Why is the FCC worrying 
about minority broadcasters getting a fair rap? 
Well, under Section 257 of the 1996 Telecom- 
munications Act, the commission is justified 
“in identifying and eliminating market entry 
barriers for small businesses.” It seems fatally 
optimistic, however, that the FCC is going to 
magically take out any barriers to small entre- 
preneurs trying to enter the broadcast radio 
market. Would adopting a Code of Conduct 
actually remove barriers? 

The FCC is more like the Blob than like 
Merlin the Wizard. A slimy, shapeless goop 
that sucks up responsibilities and projects; it 
eats whatever Congress (and complaintants 
and applicants) throw at it, and it doesn’t spit 
them back out. The more that is thrown at it, 
the bigger it gets. 

The FCC has a backlog of about 50,000 
pending matters (see “In the Public Interest,” 
p. 12), so why is it spending time and money 
on dictating to broadcast advertisers? What 
about licensing issues, technological issues, 
enforcement issues ...? Last July, Senate Com- 
merce Committee Chairman John McCain (R- 
AZ) said that the FCC was running a “do- 
nothing wireless bureau.” He was the one who 
demanded the compilation of all the matters 
pending for one year or longer. 

Is the FCC is going to dictate to advertisers 
where they should advertise, regardless of 
whether the audience is buying their products? 
MRT would like to have Honda, Sony or 
Absolut Vodka advertise in the magazine, but 
those companies do not sell specifically to mo- 
bile radio dealers, so they probably wouldn’t 
want to advertise in MRT. 

The latest news coming from the FCC, ide- 
ally, would not be about a study and forum on 
where companies should advertise. It should 
be that the FCC has resolved the Goodman/ 
Chan specialized mobile radio case, or that it 
has repealed mandatory resale laws in the pag- 
ing and wireless carrier industry or that it is 
taking care of antenna-siting moratoria and 
faxes. 

Sadly, however, that is not the case. The 
FCC continues to engulf everything in its path. 

—Nikki Chandler 
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The waiting game 
By Robert H. Schwaninger Jr. 


It's that time of year when we are all 
thinking of spring. It isn’t here yet, but 
we're thinking about it, nevertheless. 
Green leaves, budding flowers—a time of 
hope. If you're like me, you have already 
started thinking about the [WCE show 
April 28-30 in Las Vegas. | think about 
the show because it seems to kick off the 
warm season for me—the 


filed it during the Roosevelt administration, 
it might not get a response until Saddam 
Hussein gets his Nobel Peace Prize. 

Now, we could pound the table and grouse 
about the fact that only government has no 
deadlines, while the rest of the world owns 
a watch, but that isn’t going to change. 
(Not as long as the government can ma- 
nipulate its performance numbers by 
pointing to its claimed efficiency in pro- 
cessing routine work, while covering up 
its abysmal record on the harder stuff.) 

The agency’s penchant for procrastina- 


growing season. What I'm 
growing is impatient. 

Is it just me, or do you feel 
as though you've been placed 
“on hold” by the FCC? “All 
our lines are busy. Please stay 
on hold for our next-available 
political agenda. Your petition is 
important to us....” This of 
course is followed by a Muzak 
arrangement of Tony Orlando 
singing the refarming order 
song, “Tie a long red tape 
around the F-C-C....” 

A few months back, a mem- 
ber of my office got a letter 
from the FCC that began “In 
response to your letter of April 
4, 1990..." Huh? He was 
amused and mystified by this 
correspondence regarding a 
“dead-letter petition” that has 
obviously been entangled in a 
sorting machine at the agency 
for eight years. This would be 
far more amusing if it were an 
anomaly. 

The truth is that the agency 
is sitting on a stack of pending 
petitions, mutually exclusive 
applications and complaints— 
a plethora of work that could 
keep a team of dedicated government 
workers cashing COLA raises for the next 
five years. The Wireless Telecommunica- 
tions Bureau alone faces an estimated 
50,000 pending matters, rotting into mulch 
beneath and around bureaucratic desks. 
Why? 


Do I gotta? 

With few exceptions, the FCC has no set 
time period for responding to a petition or to 
an application. “So, if you file something on 
Thursday, it may not get a response until the 
following Monday?” you ask. Ha-ha! That's 
a good one! What ] mean is that if you had 
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Illustration by John Hayes 


tion has always caused me. as an attorney 
(you can tell by my scales), problems. 
Clients are forever calling and asking 
“What ever happened to ...?” We explain 
that after a petition has been filed, the 
FCC moves at the same pace as continen- 
tal drift, and there is little (short of chang- 
ing your company name to “AT&T”) that 
will get the darn thing off center. Then 
the client ends the conversation with 
“Well, see what you can do about it” 
The fact is, unless you are willing tu be the 
pest-from-hell (and not always even then), the 
FCC is going to use its manpower in the 
way that ff deems proper for its needs. 


March 1999 


inter 
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What the agency deems appropriate is fur- 
thering pet projects, such as auctions, uni- 
versal licensing systems and HDTV. What 
the agency doesn't deem as important are the 
problems of mere licensees. 

So, even if well-meaning desk workers 
and branch chiefs understand the desire 
for resolution of your particular matter, 
their time is used up forwarding some 
grand vision of a handful of politically 
appointed folks who wouldn't know a yagi 
from yogurt. And the law lets this happen 
because there is no remedy for those of us 
left waiting for years to get a 
response to a petition. The 
truth is, they don’t gotta do 
nothin’, 


When it gets ugly 

The situation goes from 
farce to tragedy when the 
agency fails to act on pending 
matters that directly affect the 
ability of businesses to plan, 
grow and survive. One paging 
company in Southern Califor- 
nia was left in limbo for five 
years, awaiting the FCC’s de- 
cision that its 9OOMHz paging 
applications were eligible for 
grant. This smal] business had 
already begun building out a 
system. Then the FCC froze 
the processing of competing 
9O00MHZ paging licenses—for 
years—while the industry 
waited for the agency to sort 
out its littke application snafu. 
The company nearly failed 
while waiting. 

Perhaps the worst example 
is the collection of matters 
pending about SMR licenses. 
Off the top of my head, I know 
that the agency has petitions 
filed before it that challenge 
the licensing of more than 30,000 chan- 
nels across the nation. Although finder’s 
preference matters are no longer accepted, 
exisling ones are still pending. Petitions 
that have sat around without action for 
more than five years are occupying some 
pigeonhole in Gettysburg, PA. Having pre- 
pared some of these petitions, I can tell you 
that if and when the agency gets around to 
deciding these matters, the status of SMR 
licensing will change. 

Schwaninger, MRT's regulatory consultant, is the prinei- 


pal in the law firm of Schwaninger & Assaciates, Wash- 
ington. He is a member of the Radio Club of America, 
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For example, the agency has a series of 
petitions filed by more than a half-dozen 
operators in California that challenge a 
175-channel ESMR footprint across the 
state. These petitions were filed in 1994 
and clearly show that the applicant failed 
to take into account existing licensees 
when the applications were filed. Maybe 
the fact that the applications lacked any 
engineering exhibits is a clue as to how 
the problem arose. 

What isn’t so clear is why the FCC 
hasn't acted on the petitions, dismissed the 
applications and bombed any later appli- 
cation that relied on the original, bogus 
ESMR filing. Instead, the FCC tried to 
supply its own engi- 
neering to fix the 
problem, which begs 
the question, “Since 
when does the 
agency supply free 
engineering services 
to applicants?” The 
matter is still pend- 


The FCC has long had 
the character of an 


ostrich. When the going 
gets tough, it buries its 
head in the sand. 


winners. So why didn’t it pause long enough 
to clean up its licensing, including this pend- 
ing matter, prior to going to auction? 


Stuthio camelus gubernmeniuim 

The FCC has long had the character of 
an ostrich. When the going gets tough, it 
buries its head in the sand. There are no 
tough choices, only those that are out-of- 
sight above ground level. Because. if you 
pull your head out, you might discover 
that you're the problem. 

One matter before the agency is a long- 
standing dispute between a couple of com- 
mon carriers, The first one complained to 
the FCC that it was receiving harmful in- 
terference. The sec- 
ond one noted that 
the only reason car- 
tier number one was 
getting interference 
was because it was 
operating its station 
illegally. The FCC 
lawyer in charge of 


ing before the FCC. 

Since those petitions were filed, the 
FCC has pushed through a rulemaking on 
geographic licensing of SMR systems, 
held an auction, gone to court over its meth- 
ods and issued wide-area licenses to auction 


this one called both 
parties and asked them to settle the matter. 
Problem: How do private parties “settle” a 
violation of the FCC rules? It’s like asking 
the victim to “settle” with the mugger. The 
settlement didn’t occur, so the matter has 
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been left pending for more than five years. 

The FCC files are filled with these kinds 
of problems. As the agency auctions off spec- 
trum, these problems are magnified. One 
takes no comfort in the agency’s “buyer be- 
ware” admonition to bidders, referring to the 
hidden sea of problems that can greatly affect 
the value of spectrum. Nor is the agency 
doing anything about auction participants 
who leverage bad licenses to gain an advan- 
tage in auctions. knowing that the records 
make the spectrum appear more encumbered 
than it truly is. 


What can we do? 

Because this problem is as pervasive as 
sore throats at a hog-calling contest, here's 
what I want us to do about it. | want you to 
bring to the IWCE show a copy of every 
petition, application, motion and complaint 
that you've got that has been pending before 
the FCC for more than two years, Please 
make sure of the following: 

Q First, the matter still has to be “alive” 
before the FCC, awaiting some darn de- 
cision to move it along, 

4 Second, the documents have to be dated 
before 1997. 

Q) Third, bring copies. Don’t give up your 
originals because you aren’t getting 
them back. 

Drop off all your “entries” at the MRT 
{Intertec Publishing] booth on the exhibition 
floor. The person who brings the oldest out- 
standing matter will receive a prize (to be 
announced after MRT figures out what it can 
afford to give the poor sucker). Aff entrants 
will have the copies of their matter placed 
before Congress with a request, to be pre- 
pared by yours truly, asking that the Senate 
Commerce Committee direct the FCC to for- 
ward the matters to resolution. The oldest, 
most interesting or just plain bizarre case will 
be featured in a future column. My clients are 
eligible, but in the spirit of fair play. | won't 
help them remember their stuff (particularly 
because I can’t remember what I wrote two 
weeks ago). 

So. dust off your files. and get that old 
application that was prepared by Mark 
Fowler before he became chairman. Grab that 
pleading that’s addressed to Private Radio 
Bureau Chief McKinney. Take a walk down 
memory lane with the likes of FCC officials 
Robert Foosner, Morgan O’Brien and Robert 
McNamara before there was a Nextel. Un- 
earth that old complaint addressed to the 
Field Operations Bureau at one of its closed 
regional offices, See why your father passed 
on to you a yellowing stack of FCC forms 10 
years ago, saying, “They're all we've saved. 
All we have left.” 

If we can’t get service, together, maybe 
we can make a point. a 
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Conflicts between 8OOMHz commercial mobile radio service and public safety 
communications have cropped up across the country. When does nuisance interference 
become harmful--life threatening--interference, and how can it be identified and solved? 


By Joe Kuran 


Police, fire and emergency medical 
services agencies depend on radio com- 
munications to protect people and prop- 
erty. Any type of interference to the opera- 
tion of dedicated public safety frequencies 
diminishes an agency’s ability to provide 
service, and it endangers the public. A situa- 
tion we encountered in Northwest Oregon in 
1998 demonstrated that commercial mobile 
radio services (CMRS), particularly enhanced 
specialized mobile radio (EMSR), through 
frequency use, site placement and output 
power, can seriously interfere with nearby 
public service communications. 


Operational overview 

Washington County includes the 
Tualatin River Valley and mountainous ter- 
rain on the western outskirts of the 
Portland metropolitan area in Northwest Or- 


Kuran is technical systems manager for the Washington 
County Consolidated Communications Agency. 
Beaverton, OR, He is the frequency coordinator for the 
state of Oregon for the Association of Public-Safety 
Communications Officials—Intemational. 


egon. The Washington County Consolidated 
Communications Agency (WCCCA) provides 
emergency dispatch radio communications for 
21 public safety agencies in Washington 
County, as shown in Figure 1, below right. 
Washington County covers 842 square miles, 
with a population of 350,000. [n 1991, voters 
approved a levy to construct a new 9-1-1 sys- 
tem that included a Motorola Smartnet 
trunking system. 

Because of limited resources and lim- 
ited available frequencies, a 10-channel 
trunked simulcast system was chosen. This 
system would give WCCCA maximum 
area coverage with a minimum number of 
frequencies. WCCCA constructed four si- 
mulcast sites with 10 frequencies each. 
Given the large area that had to be cov- 
ered, four sites were strategically chosen 
and, as with traditional radio systems, the 
repeater sites were installed on 
mountaintops for maximum coverage. (See 
Figure 2 on page 18.) With this design, 
WCCCA can provide radio service for more 
than 2,000 users, covering about 63% of 
Washington County. This system gives 
WCCCA good mobile coverage and fair 
portable coverage on the valley floor, which 
contains the bulk of the population. 
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The one big limitation of WCCCA’s 
system is good portable radio coverage 
inside certain buildings. To overcome this 
building penetration problem, WCCCA 
has installed bi-directional amplifiers in 
many buildings, such as the county jail. 
Some high-traffic buildings, such as the 
Washington Square shopping mall, had to 
be excluded from in-building coverage. 
Due to the extreme expense and difficulty 
in establishing who would be the respon- 
sible party, no bi-directional amplifiers 
were ever installed, so presently there is 
marginal public safety coverage in this 
commercial area. 


Defining interference 

There are several types of radio interfer- 
ence. Co-channel interference occurs be- 
tween similar frequency channels used in 
the same geographic area. Adjacent- 
channel interference can be caused by a 
transmitter operating on a channel border- 
ing either side of the channel in question. 
The transmitter sidebands mix with the 
carrier being received on the desired 
channel, creating noise or “splatter.” 
Interference can also be caused by 
electromagnetic interruptions. Harmful 
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interference has a specific connotation. 
As defined by the Communications Stan- 
dard Dictionary, it is 
“any emission, radiation or induction that 
endangers the functioning or seriously degrades 
obstructs, or repeatedly interrupts a communi- 
cation service, such as a radio navigation serv- 
ice, a search and rescue communications, or a 
weather service. tis assumed that these services 
are operating in accordance with approved stan- 
dards, regulations and procedures. Harmful in- 
terference causes circuit outages and message 
losses, as opposed to interference that is merely 
a nuisance or annoyance that can be overcome 
by appropriate measures. In order to be harmful 
interference, it must seriously degrade the per- 
formance of the communications, radar, or other 
electrical or electronic system.” 


Interference with public safety communica- 
tions from properly operated commercial ra- 
dio services has traditionally not been a prob- 
lem in our operating area. As with our own 
system, land mobile repeater sites were located 
on mountaintops and end users were on the 
valley floor. When the 800MHz (824MHz- 
849MHz and 869MHz-894MHz bands) cel- 
lular service was introduced, with cell sites 
located on the valley floor, there were still few 
problems. Public safety 800MHz bands 
(806MHz-821MHz and 851MHz-866MHz) 
enjoyed adequate separation from cellular, 
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WASHINGTON COUNTY 
842 SQUARE MILES 


WCCCA 800 MHZ SMARTNET SIMULCAST TRUNKING SYSTEM 


Figure 1. This map of Washington County, OR, shows the general area of WCCCA’s 800MHz 
service area. Using simulcast trunking, WCCCA covers a large area, using only 10 frequen- 
cies, and supports more than 2,000 users. All simulcast sites are on mountaintops for 
maximum coverage. A Nextel site (center) is on the valley floor. 
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which was also grouped in one bandpass, 
while public safety was grouped in another. 
This situation changed with the introduction 


COUNCK CREST 


4820-08 of 800MHz ESMR into the valley. 
LONG 122-42-28 
cae 
DBSOOTS.XT +908 3 OT Enter ESMR 


sips The FCC band plan for the 1998 
800MHz SMR auctions divided the band 
into three pools: a public safety, indus- 
trial/land transportation and business pool, 
a general category pool, and an SMR. cat- 
egory pool. The pools are interspersed 
“1e@ from 810.25MHz to 816MHz and from 
855.25MHz to 861MHz. In the FCC’s 
800MHz auction that closed in December 
1997, McLean, VA-based Nextel Communi- 
cations was the high bidder for the Portland- 
Salem, OR, economic area, which at that time 
encompassed an estimated 2,310,060 pops. 
The operator began service in 1998, placing 
800MHz (806MHz-821MHz and 851MHz- 
866MHz bands) cell sites on the valley floor, 
among public safety users. (See Figure 3 
on page 20.) As shown in Figure 4 on 
page 20, the closest commercial and 
public safety frequen- 
cies come to 

each other is 

four 25kHz 
channels away, 
so there is no 


GALES PEAK 


ANTEL BCD 80010 +1008 6' OT 
ERP = 260 WATTS (464,14 dbm) 


WASHINGTON COUNTY, OREGON 


NEXTEL'S LAT/LONG ANT HT 90 fest 
BASED ON GPS +4908 DT 
EXACT ANT ¥T ERP = 282 WATTS (+52.66 din) 
AND ERP ESTIMATED 


PARRETT MT 


ANTEL BCD 60010 +1008 & DT 
ERP = 275 WATTS (+54.30 dom) 


Figure 2. Technical details of WCCCA’s 800MHz repeater sites. Eleva- 
tion comparisons are made between the WCCCA sites and the Nextel 
site under study. 
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Figure 3. The relationship between Nextel and WCCCA's closest 800MHz trunking site. The 
color bands show the relative field strength from the two sites. WCCCA’s Council Crest site 
is located on a mountaintop to provide wide-area coverage. Nextel's site is on the valley 
floor, In the heart of WCCCA's core radio service coverage area. 


800 MHZ CHANNEL ALLOCATION 


IW sof NE Bs IS 28 et es ee A 2 | SS 
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210 856.2375 | WCCCA CH. 7 75 


214 856.3375 | NEXTELCH. 427/, sd 
246 857.1375 | NEXTELCH. 491] si 


7.2375 | WCCCA CH. 6 


> 

37 WCCCA CH. 5 
oT. WCCCA CH. 4 
37 WCCCA CK. 3 


860.0125 NEXTEL CH. 721 


860.2375 WCCCA CH. 2 
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Fax (775) 782-4476 + www.polyphaser.com Figure 4. The relationship between the commercial frequencies and Washington County's 
1SD 9001 CERTIFIED 800MHz frequencies. The closest commercial frequency is at least four 25kHz channels 
away. Therefore, the interference is not adjacent-channel interference. 
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SET UP #1 


Figure 5. Field strength meter test measurement setup. A 
Z-Technology model R-505 meter was used. The GPS receiver pro- 
vides location information to the notebook computer, an NEC Versa 
5080X, running STI-9400 Mobile Signal Analysis System software 
from Survey Technologies. 


possibility of adjacent-channel interference. However, because the 
band plan for 800MHz intermixes commercial frequencies with pub- 
lic safety frequencies, there is no chance of any group bandpass fil- 
ters, as in the case of cellular. A problem was brewing, as we soon 
found out. 


When we get behind closed doors—only 

The first incident to bring an interference issue to the attention 
of WCCCA was a radio service complaint from one of the fire 
departments. This fire station, one of 33 in the county, is desig- 
nated Fire Station 253. It serves one of the busiest areas of the county 
because it is next to a major freeway and next to the Washington Square 
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ot 


Scale“ 10000:1 10cm" 1.km 
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Figure 6. This signal strength contour map depicts the 800MHz cov- 
erage of WCCCA’s system. The red area indicates what the agency 
first thought was a ‘hole’ In its radio system. Later, the area was 
found to match closely to the signal contour from the commercial site. 
The red area shows where the portable radios stopped receiving. 


TONE AND VOICE 
SCEPTAR 


Providing Tone and Voice Pagers 
i for over twenty years. 


Shinwa Communications of America Inc. 
P.O. Box 26407 
Oklahoma City, OK 73126 


ORDER TOLL FREE: 1-800-627-4722 
FAX TOLL FREE 1-800-759-1722 


Circle (22) on Fast Fact Card 


www.mrimag.com 


OUR RADIO DISPATCH 
CONSOLE COMES WITH A NICE 
ROUND NUMBER FOR UPGRADES 
PROGRAMMING AND SUPPORT 


Only the new UltraCom NT™ 
Radio Dispatch Console System 
dramatically cuts costs for 
upgrades, system programming 
and support. We spent over one 
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programmable touch screens, 
system customizer and diagnos- 
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system changes or trouble shoot- 
ing. And even 
upgrades are 
free for the 
life of the 
system. 

Our 20 years *_ 
of experience —~ 
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Screenmaker. It’s today’s most 
flexible and fully programmable 
way to set up screens. When 


changes occur your technicians, 


> 


instead of costly factory software 
engineers, easily do the job, 

Our revolution- 
ary Customizer 
program — helps 
you deal with 
future system 
changes by elimi- 

“nating expensive and 
time consuming back-to-the-fae- 
tory programming. The new 
MEDIC. diagnostic application 
not only spots trouble, it recom- 


mends immediate corrective 


action thus saving time and 
mininizing support costs. 

Did we mention free upgrades? 
These are not only system 
upgrades they're also expanded 
capabilities and all new fea- 
iures. They're quickly and easi- 
ly downloaded from the web. 

Watch for our new 9-1-1 prod- 
uct available in mid ‘99 and ask 
about our desktop systems and 
console furniture. 

Don’t pay the price of inflexi- 
bility. Zero in on the system 
that’s built for the future. 

Modular Communication 
Systems, Inc. 13309 Saticoy St. 
North Hollywood, CA 91605. 
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PEAK SIGNAL LEVEL AT FIRE STATION 253 FROM NEXTEL IS EQUAL TO -25 DBM 
SIGNAL LEVEL AT FIRE STATION 253 FROM WCCCA |S EQUAL TO -69 DBM 


THIS WOULD MAKE NEXTEL’S SIGNAL ABOUT 10,000 TIMES STRONGER THAN WCCCA'S SIGNAL 
COLOR BANDS INDICATE RELATIVE SIGNAL LEVEL 


WCCCA SITE 
COUNCIL CREST 


COUNCIL CREST AT 1055 FEET ELEV 


NEXTEL AT 200 FEET ELEV 


Figure 7. The geographic relationship between the Nextel site and the Washington County 
80OMHz repeater site. Usually, 800MHz trunked simulcast systems are located in high 
places (mountaintops) for maximum radio coverage. The commercial site’s situation on the 
valley floor greatly Increases the chances for creating interference. 


shopping mall, where, as mentioned before, 
we have no in-building coverage. 

The engine company is equipped with an 
800MHz Motorola Spectra radio, an 
800MHz Motorola VRM 600/DATA 911 
mobile data terminal (MDT) and several 
800MHz Motorola MTS2000 portable ra- 
dios. The station is also equipped with an 


800MHz base radio used for “tapping out” 
the station. (“Tapping out,” a carry-over 
term from the old days of alerting stations by 
Morse telegraph, is the emergency alerting 
system that rings the station bells and turns 
on the lights.) 

The engine company first complained to 
WCCCA Technical Services about poor ra- 


30500 Bruce Industrial Pkwy 
Cleveland, Ohio 44139-3996 
440-349-8400 


dio communications. Its main complaint was 
that it was difficult to hear what fire dispatch 
was saying. This created a life-threatening 
situation because Station 253 was not always 
getting tapped out. The base radio was not 
always responding to the alerting signal. 
WCCCA’s technical staff began trouble- 
shooting the problem. The usual proce- 
dures, such as checking antenna and re- 
ceiver performance, revealed no evidence 
of a problem. Attention was then directed 
to the trunking system itself. At first, the 
WCCCA technicians thought there might 
be a simulcast phasing error. This, too, 
proved to be a dead end. The next area of 
investigation was determining the signal 
strength at, and around, Station 253. 
The expected signal strength level 
should be about —65dBm at Station 253, 
This is based on calculations for ideal con- 
ditions (our closest trunking site is only 
4.4 miles away), with an average of 58W 
ERP and with 9dB antenna gain and 3° 
antenna downtilt. As shown in Figure 5 on 
page 22, a Z-Technology R-505 field 
strength meter (range, OdBuV to 
+110dBuV; accuracy +2dB), a GPS re- 
ceiver and a notebook computer were 
mounted in a jeep to log field strength 
readings of WCCCA’s contro] channel #1 
(860.7375MHz). (See Figure 6 on page 22) 
Computer analysis and mapping of signals 


for emerging markets;.inch 
data, mobile satellite; 
Loop and GPS-technol 


As always, look to. 


FAX: 440-349-8407 
800-664-5274 
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day a week coverage and make every 

one of your customer’s security, main- 
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staff even more productive: 
Quick Talk’s exten- 

sive feature set is com- 
pletely field programmable 
using a simple pulse dial- 
ing telephone. The rugged 
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existing radio system 
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Figure 8. A signal-strength contour of the Nextel site. The blue and 
magenta plots show where Nextel’s signal level Is —38dBm or 
greater. Our tests demonstrated that in an area of greater than 
—38dBm, our portable radios stopped receiving any signals. 


was performed with the STI-9000 Mobile Signal Analysis System 
from Survey Technologies. At first, the field strength reading 
around the station did not make a lot of sense. Some areas had the 
expected field strength level, and then there were areas where the 
signal dropped off to nothing. At first, WCCCA thought there was 
a signal hole in the simulcast system coverage. Because Station 
253 has a relatively low elevation, WCCCA came to believe that 
this might be normal. However, because this involved public safety 
communications, WCCCA felt that it needed a more definitive 
explanation. 

Two key issues led WCCCA to start suspecting an “outside” in- 
terference problem, First, it was discovered that the portable radios 
worked better inside the engine bay with the bay door closed. Sec- 
ond, the base radio got a more intelligible signal from fire dispatch 
using an inside antenna than when it was connected to the main 
outside antenna. 


CAMITY FILTERS 


SET UP #2 


Figure 9. The same test measurement setup as shown In Figure 2, 
with the addition of cavity filters and RF shielding to overcome the 
massive commercial RF signal. 
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Plot Corter « N 46:27:22.0 W 122:46:48.6 
MAP #7 


Figure 10. This contour map was generated to verify that WCCCA’s 
800MHz system actually had some radio coverage In this area. (Refer 
to the second test setup shown In Figure 3 on page 20.) By using 
extensive RF shielding and filtering, WCCCA was able to acquire 
enough readings In this area to demonstrate there was not a ‘hole’ 
in the coverage. 
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MAPas 


Figure 11. This contour map Is a composite of those shown in Fig- 
ures 9 and 10. The yellow area Indicates where the WCCCA's radios 
stopped receiving. This area is where Nextel’s signal strength Is 
greater than -38dBm—roughly the same area where the radios en 
countered problems. (‘Greater than -38dBm’' can be much greater. 
Readings as high as -25dBm were sampled In this area, then aver- 
aged with the others.) 
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find when measuring 
complex RF radiation 
emissions. 
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In today’s complex signal environments, 
conventional probes can overestimate 
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every time. Our specially compensated 
diode probes give you true RMS 
emission readings no matter what the 
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More than that, only Narda’s 
“shaped” frequency response probes 
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standard. How? Emissions 
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frequency and displayed as a 
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Nowy 
neighbors 

WCCCA's 
} investiga- 

tion of other 
radio systems in the area discovered that a 
Nextel Communications site was located 
about 4 mile to the west of Station 253, as 
shown in Figure 7 on page 24. The site uses 
Motorola integrated digital enhanced net- 
work (IDEN) technology and 12 repeaters 
that constantly transmit data. The measured 
field strength at Station 253 from the Nextel 
site peaked out at about —25dBm. The sig- 
nal level from WCCCA's simulcast system 
averages about —69dBm at Station 253. 
During the signal strength tests as shown in 
Figure 6, the meter would not function prop- 
erly in close proximity to the constantly 
keyed commercial repeaters. 

During the testing, a Motorola MTS2000 
portable radio was also tuned to monitor 
WCCCA’s control channel. When the field 
strength meter would cease to function, the 
portable radio would also cease to function. 
(The red area in Figure 6 indicates those ar- 
eas.) That is why the portable radios worked 
better in the engine bay with the bay door 


closed. The metal bay door actu- 
ally provided enough RF shield- 
ing to let the radio barely receive 
Fire Dispatch. With the bay door 
open, the radios lost all recep- 
tion. When Engine 253 had to re- 
spond to an accident, the call was 
sent to the MDT, but as soon as 
the bay door was opened, mobile 
data experienced a high error rate, 
and the message was scrambled. 
Also, because of the RF over- 
load from the commercial repeater signal, 
the mobile radio on Engine 253 was unable 
to receive a clear signal from Fire Dispatch. 
To verify the condition, Nextel agreed to 
a WCCCA request to shut down its site for 
a brief period. A portable radio was imme- 
diately able to receive Fire Dispatch loud 
and clear in the open air in front of the sta- 
tion. A receiver desense test conducted at 
the station indicated that the Spectra receiver 
was being desensed 20dB or more by the 
commercial site transmitters. We now faced 
a situation of harmful interference from a 
commercial source operating within FCC 
guidelines. 


Mapping the effect 

To map out the exact area of harmful in- 
terference being generated from the com- 
mercial site, The test procedure was re- 
peated. This time, the field strength meter 
was tuned to one of Nextel’s frequencies 
(861.7875MHz). Figure 8 on page 26 shows 
the antenna pattern from the commercial 
site. The blue area, which indicates an aver- 
age signal level greater than —38dBm, cor- 
responds roughly to the red area in Figure 6. 
This is the same area in which the portable 
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radios would stop receiving. 

To verify that WCCCA’s trunking system 
actually provided coverage in the area of in- 
terference from the commercial site, some 
extra measures had to be taken. With the as- 
sistance of a local Motorola engineer, the 
measuring equipment was modified, as 
shown in Figure 9 on page 26. 

The field strength meter was surrounded 
with an aluminum shield. RF filtering was 
added to all power sources and to data cables 
that were connected to the meter. Dual-cav- 
ity filters were also added to the antenna in- 
put. The field strength meter and cavity fil- 
ters were tuned to WCCCA’s control chan- 
nel #1. Again, the entire area was driven to 
collect an entirely new set of data points, as 
shown in Figure 10 on page 26. The RF 
shielding and filter allowed the field strength 
meter to operate 90%-95% of the time in 
close proximity to the Nextel site. This veri- 
fied that WCCCA’s system was actually pro- 
viding signal in thal area. Figure 1] on page 
26 is a composite of maps from the three- 
part measurement procedure. The yellow 
area shows the area where public safety’s 
portable radios stopped receiving and where 
mobile radios received substantial interfer- 
ence and had difficulty receiving emergency 
broadcasts from Fire Dispatch. 


Motorola review 

An engineering review by Motorola con- 
cluded that it was “evident that Nextel’s 
IDEN sites in Washington County are seri- 
ous communications ‘holes’ in key urban 
areas for public safety communications.” 

The report detemined that the initial com- 
mercial activation of the first six channels 
presented heightened interference, but the 
expansion to 12 channels created the RF en- 
vironment in which WCCCA’s radios ceased 
to function. 

The report also noted that following the 
short-duration system shutdown that Nextel 
made at WCCCA’s request, Nextel used an 
HP spectrum analyzer to check the purity of 
its signals. The tests showed that the site was 
within specification and that spurious emis- 
sions or noise were below the noise floor of 
the analyzer (— 1 18dBm). Measurements in- 
dicated that the 12-channel site produced 
600W ERP composite total, using 2° 
downtilted omnidirectional antennas, also 
within specifications. 

Bench tests by Motorola to duplicate the 
problem found that control channel recep- 
tion was negligibly affected by high levels 
of interference (+ 13dBm and more) as long 
as the interfering frequencies were spaced 
1.5MHz or more from the control channel 
frequency, Spacing tighter than 1.5MHz 
caused the control channel to blank in a 
symmetrical bell curve. Within just a few 
hundred kilohertz of the control channel, a 
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CS-800 Duplex interconnect with built-in repeater 
maker. Speed dialer and more. Low cost. 


9800 Provides selectable interconnect mode; Control 
Station, Half Duplex or Sampling. Has built-in Repeater 
maker; DTMF, CTCSS, 2 Tone, and 5/6 Tone signalling; 
Speed dialer and more. 


RT8 System Allows an ordinary tone/pulse 


telephone set to operate wireless at a remote location. 
(RF equipment not included). 
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management software for your PC. 
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management software for your PC. 
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Congress calls on FCC to address interference problems 


UTC, the Telecommunications Associa- 
tion, has been educating congressional rep- 
resentatives on the dangerous interference 
problems that many utilities and pipelines 
currently face. The UTC has described 
cases in which utilities couldn't dispatch 
crews in critical emergencies because of 
interference. 

The threat to public safety, therefore, 
prompted UTC to seek a regulatory solu- 
tion that would protect the critical commu- 
nications systems of utilities and pipelines 
from harmful interference. In December 
1998, 11 members of Congress wrote a 
— letter to the Federal Communi- 


varying number of interfering frequencies 
could blank the receiver with as little as 
—24dBm. 

The engineering report concluded that 
“although the interference-handling capabil- 
ity of Motorola radio receivers is good, the 
sheer brute strength of the continuous-duty 
IDEN site transmitters planted in the same 
immediate vicinity and on the same sub- 
band as local public safety communications 
systems will spell problems for communica- 
tions reliability in those areas. The issue is 


cations Commission calling for swift action. 

The letter read that “Interference from 
non-public safety-related radio users put at 
risk the lives and safety of utility and pipe- 
line maintenance and emergency response 
crews, and threaten public safety. The 
letter stated that “in one particular case, a 
utility mobile dispatcher was unable to 
contact its field crews to shut off gas to a 
burning building because of continuous in- 
terference from a limousine paging 
service.” 

The number of cases of harmful interfer- 
ence continues to grow, and reportedly, 12 
states have reported interference cases. 


H.R. 4813, the “Critical Infrastructure 
Radio Systems Protection Action of 1998,” 
has been introduced, directing the FCC to 
adopt rules to “ensure the on-going protec- 
tion from harmful interference of private land 
mobile frequencies used by utilities and pipe- 
lines to protect life, health and property,” 
according to the letter to Kennard. 

The 11 Congressional representatives, 
including nine members currently serving 
on the influential House Commerce Com- 
mittee, warned that should the FCC not 
move to address the problem, “Congress 
will be certain to take appropriate action 
when we reconvene.” a 


neat 


further aggravated by installation of [DEN 
sites in the same heavily populated areas 
(where) public safety also needs heightened 
communications reliability.” 


Moving toward resolution 

This was the only site on which WCCCA 
performed extensive tests. Several other 
ESMR sites are located in Washington 
County, and spot-checking has found the 
same harmful interference. As commercial 
sites are added to improve coverage, public 
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safety coverage will deteriorate. 

Since the testing phase, Nextel has coop- 
erated by cutting its ERP at the site back by 
half, and reducing the number of active 
channels from 12 to eight. Some frequen- 
cies were also relocated. This has decreased 
the zone of interference from % mile to '/s 
mile at the local level. 

In January. Motorola contacted WCCCA 
tO arrange to send an engineering team as- 
sembled from its IDEN and RF design 
groups. After analyzing the problem in the 
Jab, this team will follow up with real-world 
field tests. 


A wakeup call to the the industry 

The commercial mobile radio service in 
this case, Nextel, cooperated with local pub- 
lic safety in working toward a resolution of 
the interference issue. However, the same 
technical conflict is probably taking place 
all across the country. The national office of 
APCO has taken an interest in the problem, 
and Oregon’s congressional delegation has 
expressed concern. 

The FCC has looked at the problem, but 
concluded that because both parties in this 
case have valid FCC licenses and are oper- 
ating within engineering specifications, 
there is nothing the agency can do. No one 
mentioned the band plan that contributed to 
the problem in the first place. 

It's analogous to a shipping channel that 
is used for critical cargo. The government 
allows some contractor to build an under- 
water structure in the middle of the channel, 
just below the surface, and then does not tell 
the shippers that it is there. 

The FCC, manufacturers, commercial 
service providers and public safety agencies 
need to examine the consequences to public 
safety, particularly in populous areas, resull- 
ing from certain band plans, power levels 
and site locations. Improved frequency co- 
ordination and RF design are essential to 
dealing with interference. a 
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Computing in Connecticut 


j 


Connecticut public safety agencies pool their efforts to create a regional mobile 
data system that accomplishes goals set for the individual patrol unit, reporting 
requirements and links to state and national databases. 


By Amy Kusiak 


The Hartford, CT-based Capital Re- 
gion Public Safety Council selected a 
challenging task for one of its inaugural 
projects in Connecticut, a state with a 
relatively small geographical area com- 
prising 169 towns in just 5,000 square 
miles. The council initiated a program 
that will bring 39 traditional, indepen- 
dent-thinking, Yankee communities to- 
gether to implement a truly regional mo- 
bile data system for the police depart- 
ments in the Hartford area and potentially 
the entire state. 

The council, because it is a member-run 
organization with no staff, entered into an ar- 
rangement whereby the Capital Region Coun- 
cil of Governments (CRCOG) actually pro- 
vides operation management of the project. 

From the project’s inception, the Capi- 
tal Region Chiefs of Police Association 
identified two overriding goals. First, the 
system had to be a definite step forward in 
the process of fully automat-ing a mobile 
public safety unit. “Fully automated” was 
defined as providing the same information 
processing tools regardless of whether an 
officer was in the mobile unit or the police 
station. Second, and equally important, the 
system had to address several critical re- 
gional needs. (See Table |, above.) These 
needs included capabilities to report to 
and integrate with an ever-expanding 
group of national, state, regional and local 
public safety information systems. This ar- 
ticle first examines the project as a classic 
mobile data system and then reexamines 
it in light of the broader implications 


Kusiak is a marketing specialist for Telepartner Interna- 
tional, Wallingford, CT. Teleserver is a trademark of 
Telepartner Intemational. Bluelink is a trademark of 
MODAC. 


www.mrtmag.com 


Table 1. A regional system adds broader goals. 


CLASSIC MOBILE DATA GOALS 


1. Redundant message-switch hardware 
and automatic error recovery. 

2. Field-incident and accident reporting 
with supervisor review. 

3. Unattended wireless-software updates 
for mobile computers. 

4. NCIC, NLETS and Connecticut 
COLLECT inquiries. 

5. SNMP management interface. 

6. Single interface to multiple CAD and 
RMS systems. 


on FF WwW N 


REGIONAL SYSTEM GOALS 


. Regional database for shared access 


to member data. 


. Partitioned security by member 
organization. 

. Incorporation of state-developed public 
safety software. 

. Support for more than 1,000 
simultaneous users/message switch. 

. Common table data definitions. 

. Common format for key printed 
reports. 


BLUELINK 
CAD / RMS / COLLECT 


Figure 1. Regional system components. 
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REGIONAL DATABASE 


a ADMINISTRATION 


of a regional information system. 
& CAPTAIN Management Workstation 
File Help Mobile data system 

Computers are not new to the police de- 
partments in and around Hartford. Public 
mBOuIE seis safety organizations have been using them 

Tolal messages since switch started ~ 8 successfully for many years. However, 

Tolal bytes since switch starte ate ane most systems in use were designed prima- 
rily to manage the information needs of a 
single organization. Access was limited to 
local, National Crime Information Center 
Outbound (NCIC) and National Law Enforcement 

Total messages since switch staried 2 Teletype System (NLETS) data. Further- 

Talat bylee since ewitch Started avexvE | more, most systems had few mobile capa- 

Total'send fallures 408 | bilities. From a regional perspective, each 

Messages’ enqueued , | town was essentially an island, unable to 
share information electronically with 
neighboring communities. 

Without mobile data systems, officers 
often complete more than one paper report 
for an incident, often duplicating many 
data entries among the multiple reports. In 


Figure 2. System status screen. This screen was captured at a busy time of day, most many cases, reporting requirements reduce 
likely at the start of second shift when many patrol cars are typically on the road, and the amount of time an officer can actually 
automobile traffic in the region is typically heavy. The remaining statistics are up- - eri 
dated in real-time and serve to indicate general system load, typical message sizes spend a patrol, which makes the es 
and message failures. This information keeps the system administrator up-to-date on not only time-consuming but inefficient. 
workload. When used in conjunction with the real-time alert messages, the Capital Manual form completion also tends to be 
Region can deliver high service levels. In addition, should it ever be necessary to bring error-prone and difficult to manage. 

the message switch down for routine maintenance, this can be done without affecting Additionally, voice calls to depart- 


motive year: ment dispatchers were taking a significant 
time to process and were becoming an 


Administration | Monitor Us Monitor Switch | 3. 


Total receive failures 
Messages enqueved 
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increasing part of the daily work. The new 


GB CAPTAIN Management Workstation j ; = F system had to not only shorten the access 
Soetass BSS time, but it also had to provide more accurate 
« Atinitatan Mentor Users |’ wontor Switeh | Secu} eee ee data in an environment where the number of 
SOLA om sieeomanne ae eee users and . oy m data — were rapidly 
“2 Sa ES growing. e planned system, using 

[iPaddtess | | |. rotalin’ [Total Ont] Byles tn: [Bytes Ola | Time On’ | Lastin | 5 : : : ; 
19 5 23 5 Ogi 0058 MODAC’s Bluelink software, is designed to 

‘ g t 1 2 7 01 38 2 ae: 
1 0 a ee ee collect the data in a way that maximizes the 


computer’s capability to assist the officer in 
the collection of information. Screens are 
controlled by the officer, table data is pre- 
sented wherever possible, and duplicate data 
entry is eliminated. Most importantly, data 
entry is being redesigned to optimize the field 
officer’s time, rather than simply making an 
2 3 electronic copy of an existing form for the 

0001 48 90.2205 a a 6 0g? 20 f mobile unit. Dispatchers already have noticed 

Ker 0005 90778551 F 2 5 F a reduction in traffic now that vehicle and 

Pease | abcess pee zs < oe rr person inquiries are being done electroni- 
: ; cally, and member organizations anticipate 
further time savings when the CAD system is 


activated, 


2 Fore ba 


Regional information system 


Figure 3. Display of active users In the region. This screen is a partial list of the users The benefits to the individual cities and 
currently active on the system. The message switch tracks the key statistics for each towns are enormous. CRCOG expects the 
user starting from the time each logged Into the system. For example, the first user Gentes 
above, HPDO51, has been active for 9 hours and 19 minutes. During this time, this ae = Re = n to be amie ea 
user generated 23 inbound messages, which resulted in 45 responses. A response zOWED than I eac communi ¥ purchase 
typically includes state and NCIC information. The IP addresses displayed are used its own system. The council also expects 
for network diagnostic activities. significant reductions in total training 


costs because of efficiencies of scale. By 
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selecting a single system, each town avoids 
the lengthy process of selecting, testing 
and installing its own system. Prosecutors 
will see data presented in a uniform way 
and, as a result, will be encouraged to 
share more data regionally. The ultimate 
result is a less expensive network that pro- 
vides more effective criminal justice 
information, (See Figure 1 on page 31.) 
Before this implementation, a law en- 
forcement officer in Hartford had no way 
of knowing that the same car he was about 
to stop was stopped moments earlier in 
Glastonbury or had been seen leaving the 
scene of a crime in East Hartford days 
earlier. CRCOG wanted the mobile system 
to give officers access to a regional data- 
base that would identify people involved 
in region-wide incidents. Ideally, better 
information might eventually help officers 
to prevent crimes from occurring. As one 
of the most important components of the 
design, this project will have a regional 
database designed to encourage sharing of 
certain data among members. As data are 
entered in the field, approved, and ulti- 
mately transferred to the member's record 
system, a copy of key information items 
will be added to the regional database. 
Coordinating 39 member organizations 
during the specification, selection and 
implementation of the project was 
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Figure 4. Summary of active users from a single municipality. While the Captain 
Project is a regional system shared by 40 organizations, there are many occasions 
when an organization wants to deal exclusively with its own use of the system. 
Because of the regional system design, each member organization controls and 
manages Its own user community. This screen displays only the currently active users 
in East Hartford, Using this screen, and others, the local administrator tracks usage 


and manages security. 


Mobile data deployment boosts MA warrant arrests 


SPRINGFIELD, MA — The police 
department members of the Western 
Massachusetts Law Enforcement Coun- 
cil (WMLEC) have attributed increased 
warrant arrests and vehicle violation ci- 
tations to mobile data terminal software 
that accesses a central system. 

Installations began in March 1998 
under the $2 million software contract, 
awarded to Marlborough, MA-based 
Cerulean Technology. Its Packetcluster 
Patrol software operates over Bell At- 
lantic Mobile’s Airbridge wireless data 
network, which connects the patrol car 
laptops to the WMLEC landline 
network, The software is an open- 
architecture, standards-based product that 
can be used over both conventional VHF/ 
UHF radio networks and CDPD networks. 

WMLEC is a consortium of 27 police 
departments in Hampden and Hampshire 
Counties. Its member agencies cover 
about 608 square miles from the Ver- 
mont to the Connecticut borders with 
about 134 police vehicles. The depart- 
ments range in size from a few officers 
to several hundred. With each police 


department within the WMLEC area at 
different stages of automation, council 
leaders said that they wanted to integrate a 
variety of CAD and RMS technologies. 

Each member department now has its 
own system and can share information 
among the other agencies. Member 
agencies and dispatchers can access 
crime-fighting information from the 
field and communicate with each other 
through secure, real-time messages to as- 
sist in pursuits and investigations and to 
improve interagency coordination. 

A public presentation and demonstra- 
tion of the completed system was held 
in Springfield, MA, in October. 

Longmeadow, MA, Police Chief and 
WMLEC Chairman Richard A. Marchese 
said “Armed with timely, accurate infor- 
mation, police officers can solve crimes 
faster and use their time more efficiently. 
Ensuring officer safety is a top priority 
with all police departments.” 

Marchese said the new software puts 
necessary information at an officer’s fin- 
gertips within the security of the mobile 
unit, so officers are less likely to “walk 


into potentially dangerous situations.” 

The Springfield Police department re- 
ported that use of the new system has 
created a “dramatic increase” in the 
number of traffic citations issued, serv- 
ice of arrest warrants, and fines for un- 
insured and unregistered vehicles. 

“With Packetcluster Patrol, our offic- 
ers can run at least twice as many que- 
ries as they could using our voice dis- 
patch system,” said Springfield commu- 
nications manager Carl Prairie. 

Before the new system was installed, 
WMLEC member agency patrol officers 
had to wait as long as 20 minutes while 
dispatchers gathered background infor- 
mation from a headquarters—based termi- 
nal connected to the state criminal justice 
information system. The on-air downtime 
reduced the number of investigations and 
arrests officers could make because it lim- 
ited them to fewer queries. 

In addition to providing officers with 
real-time information, the mobile com- 
puter software allows them to file reports 
from their vehicles without having to 
return to the police station, 


expected to be one of the most challeng- 
ing tasks faced by the council. Early in the 
project, the members made a decision that 
went a long way toward creating and main- 
taining strong project support from every 
member. The group agreed that decisions 
would be made by representatives of the 
members, not by a small number of desig- 
nated staff. While this often increased the 
work and delayed the decisions, it became 
one of the strongest aspects of the project. 
Because the members stayed involved with 
the process and made the decision them- 
selves, support for the project started 
strong and remained strong. 

Funding a regional project presented 
both great benefits and challenges. Be- 
cause the population of the member com- 
munities represents a significant part of 
Connecticut, the state government agreed 
to provide funding by paying for network 
access, software and part of the hardware 
costs. However, the process of gaining this 
support lengthened the approval process 
at times. In the fall of 1994, Connecticut 
Goy. John Rowland included the provision 
for laptop computers in all police cruisers 
as part of his 10-point crime prevention 
program. Subsequently, in December 
1995, the State Bonding Commission ap- 
proved the initial $900,000 of their share 
of the program. In parallel, many indi- 
vidual organizations applied for, and re- 
ceived, “Cops More” program grants to 
acquire laptop computers. The process of 
building support for this funding added 
almost an entire year to the project. 

Each member organization faces an 
ever-growing obligation to share dala as a 
consequence of the National Incident- 
based Reporting System (NIBRS), and a 
series of legislated requirements for spe- 
cific topics such as gang-related activities, 
family violence and drugs. Additionally, 
members are being mandated to provide 
data to state and national agencies in stan- 
dard formats. This project tackled the re- 
porting and data collecting tasks from the 
outset. The members decided to include a 
number of standard reporting forms in the 
project scope. These data collection needs 
were addressed by the software in the mo- 
bile unit, in conjunction with a significant 
amount of back-end reporting. (See Fig- 
ure 2, page 32: Figure 3, page 33; and 
Figure 4, page 34.) 


Regional design 

Each of the 600-plus vehicles has 
vehicle-mounted IBM Thinkpad computers 
with Sierra Wireless modems and MODAC’s 
Bluelink Windows 95 software, Telepartner 
International’s Teleserver message switch, 
located in the Hartford Police Deparunent’s 
data center, runs under Microsoft NT on fully 
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redundant hardware. All communi- 
cations are Internet protocol (IP)-ca- 
pable, including access to 
COLLECT and the mobile units. 
COLLECT is Connecticut’s central- 
ized public safety system, which ac- 
cesses state, NCIC and NLETS in- 
formation. A planned frame-relay 
network will connect member orga- 
nizations to the system by year-end, 
and will also use the IP protocol. 
The system uses Windows NT secu- 
rity and is designed to recover all 
communications sessions in the 
event of any system failure without 
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any effect on the end users. 


Project status 

The first of three phases of this ambi- 
tious project has been deployed to more 
than 600 police cruisers in the 39 member 
communities. As of early 1998, the system 
supported inquiries to Connecticut's 
COLLECT, NLETS and NCIC databases 
over the Southern New England Telephone 
(SNET) CDPD network. Response time 
for inquiries averages close to five sec- 
onds, and each day the system handles 
about 25,000 inquiries that generate al- 
most 30,000 COLLECT, messaging NCIC, 


and NLETS responses. 

The project is closely following the 
planned schedule for the remaining 
phases. Planning for the database needed 
in later phases has been completed, and 
the Telepartner team has started develop- 
ment work on interfaces to the many CAD 
and RMS systems used by member orga- 
nizations, Because all the hardware is 
now in place, subsequent updates will ad- 
dress software and training. Small up- 
dates and enhancements will be delivered 
wirelessly, while larger ones will be done 
via compact disc. 

Other state agencies, interested in 
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eliminating paper reporting in favor of 
electronic filing and exchange of infor- 
mation, have made inquiries to the coun- 
cil. Several towns beyond the original 
membership have expressed interest in 
joining the project. As the result of an 
offer made to all towns in Connecticut, 
several are in the process of installing 
the system to lest in their municipalities. 
Initially, the organization was con- 
cerned that it might be difficult to appease 
group members for the duration of such a 
large project. This was especially a con- 
cern because member towns had a strong 
desire to get the systems as quickly as pos- 
sible. They were convinced they could 
save money and time and possibly lives. 
Further, the project went at a slower pace 
because of the sheer size of the group. 
Surprisingly, Richard Porth, Executive Di- 
rector of CRCOG, observed that “Holding 
the group together really never became an 
issue.” He attributed that to the fact that 
“Members were always in control of the 
project, and they were convinced that a 


‘Members were always 
in control of the project, 
and they were 
convinced that a 
regional system would 
cost less and deliver 
many more benefits over 
time than any system an 
individual town could 
implement.’ 
|_—Richard Porth, CRCOG 


regional system would cost less and deliver 
many more benefits over time than any sys- 
tem an individual town could implement.” 
Initially, the plan called for end-user 
support to be provided by each of the 
member organization's staff, with some 
degree of high-level support being pro- 
vided by the larger, more experienced in- 
formation services staff of a few members. 
During the pilot period, it became appar- 
ent that the support requirements for a 
project of this size would require constant 
support. Thus the team decided to contract 
with Telepartner for support services. Tele- 
partner's support staff, on a trial basis, is 
now handling all reported problems and 
coordinating service, network and hard- 
ware vendors in problem resolution. 
Information concerning this project can 
be obtained by contacting Richard Porth, 
Executive Director, Capital Region Coun- 
cil of Governments at 860-522-2217, 
Telepartner International at 800-935-3270; 
or MODAC at 860-247-3333. a 
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By Howard MacIntyre 


Production and exploration in the oi] and 
gas marketplace has become increasingly de- 
pendent on satellite-based telecommunications 
between offshore platforms and land-based 
headquarters. Besides real-time data transfer 
of drilling information and hydrocarbon accu- 
mulations, the industry routinely makes use of 
Maclntyre is manager of oil and gas projects for Stratos, 
in St. John’s, Newfoundland, Canada. He can be reached 
at howard_macintyre@stratos.ca. 
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voice, fax and even video- 
conferencing applications. 

Two oil operations off the coast of Canada 
have different broadband telecommunications 
needs. Mobile satellite technology fulfilled 
certain needs, while saving those operators 
money through cost sharing of shore-based 
hardware. 


Energy production applications 
An energy company’s telecommunications 
requirements will vary, depending on whether 


Satellite telecommunications 
provides voice and data for 


platform and for deep-sea 


the world’s largest 
ocean-based drilling 


oil exploration. 


that company is engaged in oil and gas pro- 
duction or in exploration. 

For production applications, an operator 
drills a constellation of oil wells, penetrating 
different producing zones. There are generally 
more industrial processes and more workers 
involved in production than in exploration. A 
typical example is the Hibernia drilling and 
production platform, operating about 200 
miles off the coast of St. John’s, Newfound- 
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land, in the Grand Banks. 


The North Atlantic behemoth 

The Hibernia platform, which began pro- 
viding service in 1997, produces nearly 
150,000 barrels of oil daily. Half as high as the 
Empire State Building (three times as heavy) 
and containing more reinforcing steel than the 
Eiffel Tower, Hibernia is home to about 280 
workers, rotating in three-week shifts, who 
require both business and personal communi- 
cations. Radio requirements include aircraft 
control for helicopter transport and marine 
band communications with a fleet of vessels 
that steer icebergs away from a possible inter- 
cept. 

As a production enterprise, Hibernia cur- 
rently uses 512kbps of bandwidth for telecom- 
munications, made available by Stratos, a pro- 
vider of multinetwork mobile satellite services. 
The platform has a complete offshore wide- 
area network (WAN) and a broadband digital 
satellite link connecting it to the corporate 
offices in St. John’s, Voice, data and other ap- 
plications are multiplexed onto the link. 

Joe Arsenault, senior telecommunications 
systems engineer for Hibernia Management 
and Development, said that one of the greatest 
demands placed on the offshore telecom sys- 
tem was not data, but telephone service. 


“With between 200 and 300 employees on 
the platform, we get a significant amount of 
telephone traffic back and forth to the plat- 
form,” Arsenault said. “We also have a fairly 
liberal policy in regards to employee telephone 
access for personal and business use. We'd like 
to think we provide our offshore personnel 
with a good level of connection to the main- 
Jand.” 

Besides telephony, Hibernia uses satellite 
technology to deliver drilling and well-evalu- 
ation data, in addition to the necessary opera- 
tions data require to mun the world’s largest 
offshore oil processing and production plat- 
form. Data are collected on each well as it is 
drilled, in real time, using a process called 
“logging while drilling” (LWD). 

LWD involves sending sensors down each 
well to monitor conductivity and other related 
data. Drilling and well-service contractors 
provide Hibernia with custom software that 
provides specialized graphical and numerical 
displays on high-resolution monitors, 

The collected data are mirrored across a 
satellite link to Hibernia’s data interpretation 
center in St. John’s. Well specialists and ge- 
ologists at the center can access the data— 
including the depth and location of the well— 
in real time. This information is used to deter- 
mine the geophysical and geological features 
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of the well and to anticipate the location of 
oil deposits. 

Hibernia also boasts two full video- 
conferencing facilities offshore. One is used 
for day-to-day business communications; the 
other is a standby and can be used by medical 
technicians in case of medical emergencies on 
the platform. 


Energy exploration applications 

Exploration projects typically employ a 
single, semisubmersible drilling rig staffed by 
as many as 85 people. This rig drills one well 
at a time and may require only telephone and 
LAN connectivity to support its telecommuni- 
cations needs. 

Exploration projects typically use less 
bandwidth than production facilities. 
Commonly, these projects use 256kbps of 
bandwidth. 


Searching for black gold 

The Jeanne d’Arc Basin Operations 
Group is a consortium of oi] companies in- 
cluding Mobil Oil, Petro Canada, Chevron 
Canada and Norsk Hydro. Named for an oil- 
rich geological structure off St. John’s, the 
Jeanne d’Arc Basin Operations Group links 
local-area network (LAN) systems between 
offshore and shore-based facilities. 
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Figure 1. Offshore drilling rigs can be linked via a stabilized earth 
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telecommunication services, Such applications can include volce, 


station to a shore-based common-user facility to provide a range of fax and even videoconferencing. 
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Roger Dugal, the lead well-operations en- 
gineer for the Jeanne d’Arc Basin group, 
said seven workstations on the offshore rig 
are connected with the LAN on shore, which 
includes another 15 workstations. The 
company’s drilling contractor, Global Ma- 
rine Drilling, Houston, has five shore-based 
LAN connections and six or seven stations 
offshore. These two separate LAN systems 
share bandwidth. 

Like Hibernia, the Jeanne d’Arc group re- 
quires real-time data transfer on drilling and 
well parameters, such as depth and background 
gas readings. Using a wireline logging system 
developed by Schlumberger, as much as 1Gb 
of information can be transmitted at a time by 
Stratos, over its satellite link, to a shore-based 
facility. At that point, the data are analyzed and 
recommendations are forwarded to employees 
on the drilling platform. 

In the Jeanne d’Arc case, 25% of the 
available bandwidth has been allocated to 
voice and fax service. The equivalent of six 
satellite voice lines (three to the operator, 
three to the drilling contractor) and one fax 
line use 64kbps of satellite space. 


Alternatives 

Offshore projects, by nature, are in 
remote locations, and terrestrial options, 
such as connecting to a cable, microwave or 
fiber optic network, generally are not work- 
able. Alternatives are typically either mobile 
satellite services, such as Inmarsat, or a dedi- 
cated stabilized-base earth station on the 
offshore platform. 

The cost for Inmarsat-B high-speed data can 
Tun as high as $10 per minute, Even if an 
operator rents a channel, and gets the deepest 
possible discount for a 24-hour link, airtime 
expenses can still cost hundreds of thousands 
of dollars per month. 

One alternative is a dedicated, stabilized 
earth station (as shown in Figure | on page 
38), which is a point-to-point, VSAT-type 
application operating in the C-band or Ku- 
band. Although the installation cost on an 
offshore rig may be as much as a $250,000, 
charges can run as low as $10,000 to 
$15,000 per month for airtime and access. 
The high upfront capital cost is offset 
quickly over a year, as compared to an 
Inmarsat solution. However, because Stratos 
provides multinetwork solutions, having 
Inmarsat terminals installed along with the 
C-band earth station ensures a low capital- 
cost solution for emergency backup 
communications. 

A single Inmarsat terminal in the high-speed 
data mode can deliver a maximum throughput 
of 64kbps. On the other hand, VSAT applica- 
tions allow for data rates of 1.554Mbps (com- 
parable to T] service). On an offshore plat- 
form, typical bandwidth requirements range 
from about 300kbps to 500kbps. 

The compressed voice channel capabilities 
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of digital satellite links allow for 8kbps 
compressed-voice channels. At SO00kbps of 
bandwidth, that means as many as 10 tele- 
phone calls can be terminated shoreside while 
retaining sufficient bandwidth to operate a rea- 
sonably high-speed LAN between the offshore 
platform and the shore-based headquarters. 


Cost control 

To service oi] and gas industry customers, 
Stratos constructed a C-band teleport and op- 
erations center in St. John’s. The company’s 
$1 million, 7.2m dish is capable of higher gain 
than smaller antennas. The C-band teleport 
provides service at lower airtime costs than its 
smaller L-band (e.g., Inmarsat) counterparts 
because the satel lite requires lower power to 
transmit back to the offshore platform’s C- 
band earth station, which in turn conserves 
overall satellite power. 

Hibernia is equipped with its own multi- 
plexing equipment, and the company manages 
its own dedicated satellite link. Stratos pro- 
vides an aggregated 512kbps bandwidth 
through a T1 digital circuit directly to the 
Hibernia premises. At that point, Hibernia 
Manages its own telephone circuits and LAN 
bandwidth allocation. 

This process works for Hibernia, but for 
companies that do not employ their own staff 
telecommunications engineers, a different ser- 
vice model is more likely. In this case, custom- 
ers make use of the engineering resources of a 
satellite service provider to operate and man- 
age the satellite service, end-to-end. 

Regardless of the operating preferences, oil 
and gas companies can realize significant op- 
erational cost savings by using a single C-band 
teleport for al] their communications. 

For example, in addition to the Jeanne 
d’Arc Basin Operations, Amoco Canada, Terra 
Nova and Husky are scheduling more oil and 
gas exploration and drilling in the Grand 
Banks area. As each customer is added to the 
common-user, earth-station facility, Stratos can 
discount service to its customers while main- 
taining profitability. 

This strategy of cost sharing has already 
proved successful. An Amoco Canada drilling 
project, begun in May 1997, overlapped the 
Hibernia project. Hibernia received a discount 
for service right from the start. When the 
Amoco project ended in January 1998, 
Hibernia retumed to paying the original, non- 
discounted price. Now, both Hibernia and 
Jeanne d’ Arc’s Glomar contractor will receive 
a discount. When the Husky project goes on 
line, all three companies will realize savings 
from joint use of the C-band teleport. That’s 
significant, considering the six-figure cost of 
using fixed point-to-point satellite services. 
That savings translates into lower operational 
costs overall, which in turn means a lower cost 
per barrel for oil production, and therefore 
greater margins for the oil companies using 
the services. @ 
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Part 1—An explanation of the basics of how fiber-optic cable works and a 
description of the common types of fibers, connectors and transmitters. 


By Donald E. Koehler 


Many radio service providers are faced 
with increasingly congested sites, higher 
levels of RFI/EMI and co-channel inter- 
ference. Many large building owners are 
also looking for “seamless” internal radio 


Koehler is a long-time communications technician. He 
teaches at the U sity of Alaska, Anchorage. His email 
address 1s afdeki@uaa.alaska.edu. 


communications for services such as SMR, 
PCS and cellular. Bringing the outside 
antenna and the inside service user to- 
gether requires a wide range of technolo- 
gies, with fiber-optic-based packages gain- 
ing increasing favor. This article, the first 
of two parts, examines fiber optic basics. 
including how fiber “works”; common 
types of fibers, connectors and transmitter/ 
receivers; safely and testing consider- 
ations: and Web site addresses for further 
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study. Part 2 will focus on some specific 
applications and equipment, including car- 
rier links and extended coverage. 
Fiber-optic cable is the application of 
the physics of light in a medium, in this 
case a coaxial fiber made of transparent 
material. How is this cable able to carry 
light energy great distances with little, if 
ss? Have you ever been outside on a 
y and looked into a swimming pool? 
Do you recall that part of the floor of the pool 
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was visible and the light reflecting from the 
surface obscured the remainder of the floor? 
This is because light striking the poo! surface 
had changed media—from air to water. A 
more technically correct explanation would 
be that the density of the media through 
which the light was traveling changed. The 
light striking the water at or below the critical 
angle was reflected to your eyes. Light strik- 
ing at or above the critical angle was refracted 
lo impinge on the poo! floor. Moving around 
the pool, you can see a change in the amount 
of floor visible to you as the angle of the light 
changes relative to your position. Fiber optic 
cable works on similar principle of reflections 
of light caused by changes in media density. 

Commercial, long-haul, fiber-optic cable 
is made of ultra-pure glass. Manufacturing 
pulls this glass into a hair-thin core strand 
that is then clad with an additional layer of 
glass. The outside layer, or cladding, has a 
different density or refractive index, As 
shown in Photo | at the right, the inner core 
of the glass fiber cable carries the photonic 
energy, and the cladding provides the differ- 
ence in density that allows the light to reflect 
further down the cable. Light must strike at 
an angle within a defined numerical aperture 
(NA), sometimes called a “cone of accep- 
tance,’ to propagate to the distant end. For all 
practical purposes, this angle has been engi- 
neered into the cable, cable connector, trans- 
mitter or receiving device used. (See the 
sidebar below for the math used to calculate 
the NA.) 

Fiber-optic cable comes in several 
“sizes” and types, as shown in Photo 2 at 
the right. The most efficient cable is 
“single-mode” fiber. The core of single- 
mode fiber is about 5m to 8m in diam- 
eter, and the cladding is 125,.m in diam- 
eter. This yields excellent characteristics: 
a small NA, wide bandwidth and low 
attenuation. Fed by a laser, this cable typi- 


Fiber math 


Bandwidth (BW) of a fiber cable is a 
function of the spectral width (SW) of 
the source, dispersion (D/SP) inherent 
in the cable itself and length (L) of the 
cable run: 


BW = 0,187 /(DISP)SW)(L) 


Numeric Aperture is a unitless mea- 
surement. It is found as a function of 
the refractive indices of the cable in 
question. 

Find the square root of the sum 
[m2 — n22] where n is the refractive 
index. Then, find the cone of accep- 
tance, with @= arcsin(NA). Thus, 
NA = sin(@). The answer is given in 
degrees. 


cally operates al wavelengths of 1,300nm or 
1,550nm. The cable covering is usually yel- 
low, a holdover from when the Bell system 
was the primary user of this type of cable. 
Multimode fiber has a core diameter of 
50m to 62.54m and a cladding diameter 
of 125m. This yields a larger NA, nar- 
rower bandwidth and higher losses within 
the cable. Fed by LED devices, this cable 
typically operates at wavelengths of 
850nm or 1,300nm. It is usually orange. Fi- 
nally, the lowest grade of fiber has a core 
diameter of 62.54.m to 100um and a clad- 
ding diameter of 125m. It is usually gray. 
This type of cable is suitable only for jumper 
cables or short runs because it has high loss 
and narrow bandwidth. The fiber core and 


cladding are engineered to the application 
and can be glass-over-glass, glass covered by 
plastic cladding or even plastic-over-plastic. 

These glass fibers, coated with plastic for 
protection, are then placed into a buffer tube. 
The buffer tubes are laced into different types 
of cable. A “come-along,” or pull member, of 
metal wire or stranded Kevlar is usually 
added. An outside PVC coating, colored for 
identification, completes the cable. These 
cables have at least two fibers, but some can 
have as many as 256 fibers, such as the larger 
cables used in CATY or data service applica- 
tions. Fiber-optic cable can have many termi- 
nations or connectors. 

The application or device supported by 
the fiber-optic cable will determine the 


Photo 1. SC-type connector. Always cap the connectors when they are not in use, and always 


clean them before reattachment. 


Photo 2. The identifying color of cable often denotes its use: single-mode, multimode or 
utility-grade fiber cable. 


Photo 3. All connectors have ferrules to guide the fiber. Some are more pronounced. 


type of connector used. The most common 
type of connectors a technician will see 
are based on a “ferrule,” as shown in Photo 3, 
above. This component of the connector is 
the tip, or front, which holds the fiber in place 
and aids in the alignment of the fiber. Usually 
cylindrical in shape, the ferrule has a preci- 
sion hole through the center. Type designa- 
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tions can be two-letter alpha designations, 
such as “ST” or “FC/PC,” but they can also 
be longer, such as “SMC” or “biconic.” The 
termination of the cable with a specific con- 
nector requires specialized equipment, train- 
ing and a fair amount of craftsmanship. 

To avoid expensive training for techni- 
cians, and to assure quality and to increase 
production, many companies purchase fin- 
ished connectors that have a 6-inch to 12- 
inch “pigtail.” This connector is then 
fusion-spliced onto the cable, ensuring con- 
stant splice-to-splice or splice-to-connector 
losses. Modern fusion-splicing machines are 
small, lightweight and semi-automated. Gone 
are the days of heat guns, UV lamps, smelly 
adhesives, portable microscopes and hand- 
lapping of connectors. For the technician in 
the field, this means increased productivity 
and fewer call backs related to “bad” 
connectors. 

Now that the cable is completed, what 
devices are attached? Transmitters are ei- 


Health regulations 


OSHA regulations 


Directorate of Technical Support. 


ther LED or laser diodes. First, and prob- 
ably most common, are the LED-based 
transmitters. Modulated directly by a signal, 
they offer low power and a broad spectral 
dispersion, which leads to low coupling of 
light energy into cable. On the plus side, 
they are uncomplicated, inexpensive, re- 
quire no cooling and use little drive power. 
LED transmitters offer no hazard to the tech- 
nician or user. I know of no LED-based 
amplifier systems. 

Laser diode-based systems, modulated by 
several schemes, offer excellent (very low) 
spectral dispersion, and they couple large 
amounts of energy into a fiber cable. Laser 
systems are more complicated, may require 
cooling of the laser device and may pose a 
hazard to the technician or user. The advan- 
tage here is extreme long-distance propagation 
of signal, about 80km to 100km, before am- 
plification is required. Several ]aser-pumped, 
erbium-doped amplifiers are on the market. 
Although these amplifiers are not something 
that the average LMR/SMR technician will 
use, they are exciting as a demonstration of 
applied advanced physics, 


Safety considerations 

Safety in fiber-optic systems is straightfor- 
ward. The laser devices used by most com- 
munication products are classified under gov- 
ernment standards as Class | devices because 
they are considered “an enclosed working 
device”; that is, the laser energy is contained 
within the fiber. The equipment should be 
labeled with any and all required warning 
placards, which clearly indicate where any 
laser energy may be present anytime the sys- 
tem is energized. 

Safe maintenance practices on these 
systems are usually covered in the equip- 
ment technical manual. Safety rules cov- 
ered in any manual are important, such as: 
O technicians shal! not re-energize any 

equipment with laser transmitter(s) 

until they have ensured all work on sys- 


Laser safety regulations sources 


U.S. Department of Health and Human Services, Title 24 CFR, Subchapter J. Part 
1040.10, “Performance Standard for Laser Products,” and Part 1040.11, “Special Pur- 
pose Laser Products.” (Note: Most communication equipment falls under these rules.) 


U.S. Department of Labor, Guidelines for Laser Safety and Hazard Assessment, 
OSHA Instructional PUB 8-1.7, Directorate of Technical Publications, Aug. 19, 1991. 
OSHA Instruction CPL 2-2.20B8 CH-2, Chapter 17: “Laser Hazards," April 19, 1993, 


U.S. Department of Labor, Bureau of Labor Standards, Safety and Health Regula- 
tions for Construction, Section 518.54, “Non-lonizing Radiation,” CFR 36 (75): p.7,348, 


April 17, 19712. 


U.S. Department of Labor, Laser Construction Standard (non-ionizing radiation), 
Occupational Safety & Health Administration (DOL/OSHA): 29 CFR 1926.54. 

U.S. Department of Labor, Laser Eyewear Standard, Occupational Safety & Health 
Administration. (Note: These rules are for high-power, exposed laser systems.) 


Photo 4. You can see the fiber in this con- 

nector, but never look in the cable end un- 

less you know for sure that it Is ‘dark.’ 
tem is complete and all fiber cables are 
properly secured to equipment. 

( technicians shall not look into fiber 
cables, equipment apertures or 
connectors unless the system or cable is 
known to be de-energized. (See Photo 1 
above.) 

Q) fiber-optic connectors and cable ends 
must be properly cleaned before 
attachment to system equipment. 

Q antistatic protective wrist straps must 
be worn when handling circuit packs or 
boards. 

Certain other government and industry 
standards exist for worker protection. The 
sidebar references on page 42 are for employ- 


ees who, while they may not perform direct 
maintenance on laser-based units, may be 
covered by federal “Right to Know” or “Haz- 
ard Communication” regulations. 


Maintenance and testing 

Testing in fiber-optic systems is limited to 
continuity checks and loss measurements. 
These tests are performed by using an opti- 
cal time-domain reflectometer (OTDR) or a 
calibrated source and an optical power 
meter. Both are used to define losses in a 
fiber system caused by connectors, splices, 
cable defects and improper bends. The 
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source/power meter is the least expensive 
means of testing. Several vendors, such as 
the John Fluke Co., make optical power sen- 
sor attachments for their meter lines. OTDR 
testing systems start at $20,000 or more, 
which is usually out of the reach of anyone 
not doing fiber installation or splicing as a 
primary business activity. For troubleshoot- 
ing on larger systems, an OTDR can be rented 
or leased from several vendors. If you have 
a CATV system operator in your area, see if 
they use fiber-optic cable in their system. If 
so, they may be a source of low-cost assis- 
tance when performing fiber work. a 
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Web sites 
www.fotec.com/Index.html 
This site offers a “Lennie 
Lightwave” testing primer and an 
extensive line of fiber-optic test 
equipment. While biased toward 
FOTEC equipment, it does offer 
good primer material. 
http://corning.com/prod_svcs/ 
index.html 
Select Fiber 101 to learn about 
the history of optic cable and how 
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Further pursuit with a search en- 
gine using a keyword search for 
“fiber-optic,” “optic cable,” “fiber- 
optic test equipment” or “glass- 
fiber cable” will yield many more 
sites to visit—enjoy. 
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technically speaking 


Receiver front-end 
characteristics 


By Harold Kinley, C.E.T. 


The old slogan, “It’s what's up front that 
counts,” certainly holds true in the design of 
radio receivers. Under ideal conditions— 
low site noise, mod- 
erate-to-strong de- 
sired signal and no 
strong off-channel 
signals—almost any 
receiver will perform 
well. However, under 
less-than-ideal condi- 
tions, the design of 
the receiver front end 
becomes critically im- 
portant. Design of the 
RF amplifier as well 
as front-end selectiv- 
ity determines much of the operating capa- 
bilities of the receiver. 


Figure 1. 


Wideband receivers 

Wideband receivers designed for mobile 
use can cause significant problems when 
used as a base station receiver. If you are 
forced to use a wideband receiver for a base 
station, be aware of the limitations and 
weaknesses of such an arrangement. Many 
wideband mobile receivers have “wide- 
open” front ends. That is, there is little se- 
lectivity up front. Some wideband receiv- 
ers use electronically tuned resonant cir- 
cuits that use a varactor diode tuned by a 


selectivity is critical to good 
intermodulation performance. The more 
tuned stages ahead of the first active com- 
ponent (RF amplifier), the better the inter- 
modulation rejection capability of the re- 
ceiver will be, as long as the mixing sig- 
nals fall out of the passband of the front 
end. [If you look at just the receiver speci- 
fications, you might interpret 


tH, 


Relative frequency VS. amplitude response of 
wideband receiver front end. 


that the intermodulation rejection figure of 
a specific wide front-end receiver is almost 
as good as another one with a relatively 
narrow front end. However, this doesn’t tell 
the whole story. Suppose we are using a 
narrowband receiver and that the third- 
order intercept point for the RF amplifier 
is +10dBm. Further suppose that a sig- 
nal at the first adjacent channel above the 
desired frequency is present at the am- 
plifier input at a level of —20dBm. Let’s 
call this signal A. (Refer to Figures 1-3.) 
Also present at the amplifier input is a 
signal (B) that is two channels up from 
the desired frequency at a level of 


will stay essentially the same, using the 
same signal levels at the input to the RF 
amplifier that were used in the previous ex- 
ample. However, the narrow front-end re- 
ceiver will attenuate these out-of-band sig- 
nals. Let’s assume that signal A is down by 
10dB to a level of —30dBm at the RF am- 
plifier input and that signal B is down by 
15dB to a level of —45dBm at the 
input to the RF amplifier. The level of 
the intermod signal at the output of 
the RF amplifier is down to 
—125dBm in the narrow front-end re- 
ceiver. This intermod signal would 
cause much less trouble than the 
intermod signal of -90dBm in the 
wide front-end receiver. The bottom 
line is that receivers with wide-open 
front ends allow more signals to 
reach the input to the RF amplifier at 
a higher level. This increases the 
odds of intermodulation interference 
occurring. 


Desensitization 
Receiver desensitization occurs when a 
strong off-channel signal overloads a re- 
ceiver front end and thus reduces the sensi- 
tivity to weaker on-channel signals. 
Receiver desense is usually measured 
by injecting an 


control voltage as the receiver operating 
frequency is changed. Other receivers 


—30dBm. Signals A and B will produce 
an intermod product (2A — 8) at a level 


Figure 2. Relative 
frequency Vs. 
amplitude response 


might provide one of more front-end “win- 
dows” that are changed or shifted for cer- 
tain frequency ranges. 


Intermod rejection 

If you are comparing the specifications 
of a receiver with a wide front end with 
those of a receiver with a narrow front end, 
you might be a little misled. The front-end 


Figure 3. Signals A a 
and produce the Intermod signal 


nd B reach the input of the RF amplifier 
2A—B at the output. 


of —90dBm on the receiver frequency. 
When using the same signal inputs on a 
receiver with a wide front end, you 
might get similar results. However, a 
comparison of the receivers, using sig- 
nal inputs far-removed from the center fre- 
quency, will show a significant difference 
in the results. Suppose for the narrow front- 
end receiver that the 
receiver Is tuned to 
152MHz and that 
signal A is 154MHz 
and signal B is 
156MHz. Then the 
third-order 
intermod signal, 
2A — B, is equal to 
the receiver’s tuned 
frequency, 
152MHz. The wide 
front-end receiver 
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on-channel signal to 

produce [2dB SINAD at the receiver out- 
put. This is the reference sensitivity. Then 
the signal generator is increased by 3dB 
to produce a better-than 12dB SINAD at 
the receiver output. Then an off-channel 
(one of the adjacent channels) signal at a 


Kinley, a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual: With instrumen- 
tation and Testing Techniques, which is available for di- 
rect purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301, Kinley’s email address is 
hkinley@aol.com. 


different modulating frequency is applied 
through a combining network to the re- 
ceiver input. The off-channel signal is in- 
creased in amplitude until the SINAD meter 
again indicates 12dB SINAD. The differ- 
ence in the level of this undesired signal 
and the reference sensitivity is the desense 
figure or adjacent channel selectivity. In one 
sense, this could also be called dynamic 
range, although this term is used to refer to 
a number of things regarding a receiver. 

In a receiver with a wide front end, the 
undesired signal generator can be set several 
megahertz away from the on-channel (desired) 
signal generator and still cause desense. A 
practical example of this happened to one of 
the users of a repeater system. The repeater 
input was several megahertz down from the 
repeater output. While standing next to his 
mobile radio and using a walkie-talkie to “hit” 
the repeater, the user could not hear the re- 
peater in the mobile radio until the walkie- 
talkie stopped transmitting. The walkie-talkie 
output was desensitizing the mobile receiver 
even though the receiver frequency was sev- 
eral megahertz away from the walkie-talkie 
output frequency. 

Many times the phenomenon of receiver 
desense goes undetected. That is, the re- 
ceiver never “hears” the desired signal and 
the operator might never be aware that 
there was a problem. In a mobile unit, the 
vehicle might have been near a powerful 
transmitter a few megahertz away from the 
receiver operating frequency, and the op- 
erator was never aware that desense was 

occurring in his receiver. When 
asked why he didn’t respond to a 
call, he might answer that he 
didn’t hear your call. This can 
create problems both from the 
personnel standpoint and techni- 
cal standpoint. The technician is 
called to check his radio, and no 
problem is found. Is the receiver 
intermittent? Is the vehicle opera- 
tor lying? Is the radio technician 
incompetent? 

Parameters such as desense, in- 
termodulation immunity and dy- 
namic range all are interrelated. 

The design of the receiver front end has 
a great bearing on all of these parameters. 
In receivers with a wide front-end design, 
users must be careful lo reduce the possi- 
bility of overload from strong, off- 
channel signals. Avoid using a receiver with 
a wide front end as a base station—espe- 
cially at a site with many local transmitters. 
If you must do so, then use a couple of 
bandpass cavities ahead of the receiver. If 
you are operating single-frequency simplex, 
it can help the site noise problem if you run 
the transmitter through the cavities also. 

Until next time—stay tuned! 


REPEATER, 
PAGING 
& BASE AMPLIFIERS 


200 w. UHF Amps under $1000! 

250 w. VHF Amps under $800! 

Why Pay More? 

For over 20 years, Henry Radio has been manufacturing low 
cost, reliable mobile amplifiers. All common brands, power 
ratings and configurations are available. 

Call today for specifications and prices or visit our web site: 


www.henryradio.com 
1.800.877.7979 


HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 
www.henryradio.com 
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Fi Ire Pager with Monitor (Reconditioned) 


{x] Durable Motorola KeyNote® pager 
&) Reconditioned to factory specifications 


&) We add our unique Monitor Adaptor - Pager 

functions the same as a Minitor [[@ in Monitor mode 

{J 90 Day Warranty with optional extended warranty 

[x] Price below is on Your Frequency and programmed 
to Your Paging Tones 


1 - 20 units $135 each 51 - 100 units $122 each 
21 - 50 units $128 each over 100 units $115 each 


800-822-2180 


Fax: 561-683-0059 
International: 561-683-0022 


Paging and Wireless 
Service Center 


Available options: 
*Vibrator add $5 
*Voice Storage add $10 
*New NiCad Batteries $6 
*New chargers $29.75 
Rpt Warranty: 
1 year $19 - 2 Years $18 per year 
3 Years $17 per year 


Dealer Prices (end users slightly more) 
Minitor II Repair 


*Minitor I] Repair just $29.50 


wae 
VISA MasieiCard 
ee ae) * 
*Price includes all Parts & Labor 


<wateelPtiysical Datiaige and Wanted: Minitor II Pagers 


housing parts not included Minitor II and KeyNote are a reg, trademark of Motorola Inc 
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1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


http://www.pwservice.com 
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Eastern states APCO meets in South Carolina 


The South Carolina APCO chapter pre- 
sented the Eastern States Regional Confer- 
ence at the Kingston Plantation Embassy 
Suites in Myrtle Beach, SC, January 18-20. 
Seventy-one vendors participated, and in addi- 
tion to the 403 fully registered attendees, 200 
to 250 participants attended with day passes. 
Thirly sessions were offered throughout the 
conference with topics ranging from stress 
management to TSB 88. 

Conference Chairman Frank Brand said 
that he wanted to offer sessions multiple times 
to allow attendees the opportunity to see more 
sessions rather than having to choose between 
several offered at the same time. 


“| think the sessions were well received. The 
“stressed desserts” session had people bringing in 
more chairs to make room for everyone. We had 
about 40 people in the biggest session; the small- 
est had five.” he said. 

Attendees at the “Y2K Readiness” ses- 
sion, presented by Bill Fivek of Motorola, 
learned how to systematically assess Y2K 
compliance of all aspects of a public safety 
system to avoid any glitches that would 
lead to large complications and liability. 

MRT's editorial board member, Fred Grif- 
fin, gave a presentation called “Dos and 
Don‘ts of Communications Project Imple- 
mentation.” a step-by-step guide on the 


Mobex, Bechtel join to offer services to utilities 


Mobex Communications, Lafayette, CA, 
and San Francisco-based Bechtel Enter- 
prises have teamed up to offer advanced 
wireless telecommunications services and 
systems to utilities. This partnership also 
offers the potential for utilities to create new 
revenue with telecommunications assets. 

Mobex is a national provider of systems 
integration and specialized mobile radio 
(SMR) services. Bechtel Enterprisees is the 
project development, financing and owner- 
ship affiliate of The Bechtel! Group, a glo- 
bal engineering and construction com- 
pany. The combined resources of Mobex 
and Bechtel give utilities access to services 


ranging from design of customer billing 
systems to the construction of massive 
telecommunications networks, 

Deregulation and impending competition 
are forcing ulilities to reduce costs, while pres- 
sure from stockholders is compelling publicly 
held utilities to increase profits. The Mobex- 
Bechtel alliance provides new, customizable 
strategies that enable utilivies to use their tele- 
communications systems in ways that best 
meet their needs. These strategies include 
simple cost-savings recommendations, asset 
management recommendations and programs. 
lease-back programs and revenue-generating 
opportunities. 
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phases of seeing a project through from the 
initial decision to implement to the final 
review based on the average day in the life 
of a public safety professional. As a bonus, 
Griffin included a quiz with monetary re- 
wards and a brief sailing lesson. 

He said that implementers needed to re- 
alize that projects will almost always cost 
more and be more demanding than origi- 
nally anticipated. He also warned that 
implementers should not try to go it alone 
on their projects. 

“You will need specialized help.” he said, 
“You can’t know all of the inside information 
that consultants do.” 


SO0MHz licensees move 
for relocation stay 


A motion was filed on January 27 to 
stay the Wireless Telecommunications 
Bureau's initiation of the negotiation pe- 
riod for relocation of incumbent licens- 
ees in the upper 200 800MHz SMR chan- 
nels by EA licensees throughout the 
United States. The motion was filed by 
Schwaninger & Associates on behalf of 
the members of Small Business in Tele- 
communications and individual companies 
Applied Technology Group, Fresno Mo- 
bile Radio, Madera Radio Dispatch and 
Cumulous Communications. 

The plantiffs. who hold the incumbent 
licenses for the upper spectrum, fear that 
those who were awarded upper spectrum 
channels in the December 1997 auction 
may nol have unencumbered ownership 
of the lower spectrum channels they in- 
tend to trade. If problems do arise, those 
left with the “bad” spectrum will have no 
means of obtaining “good’ spectrum 
equivalent to what they originally had. 

The motion contends that a grant of 
stay would merely maintain the status quo 
until those who are being relocated can 
be ensured that they will have usable 
spectrum, risking no harm to anyone. 

Precedent requires the request for a 
stay to demonstrate that pending chal- 
lenges are likely to prevail, incumbent lic- 
ensees would suffer irreparable harm if a 
stay is nol granted, other interested par- 
ties would not be harmed if a stay is 
granted, and public interest favors a stay 
of the commencement of the voluntary 
negotiation period for the relocation, The 
motion contends that all four require- 
ments have been successfully supported. 


www.emrtmag.com 


FCC Notes 


FCC grants construction extension 
in part, denies other provisions in part 

Southern Company requested an ex- 
tension to continue construction of its 
wide-area SMR network that incorporates 
business and industrial/land transporta- 
tion channels. It was granted in part and 
denied in part. Southern's request was 
to extend its original five-year extended 
implementation period an additional five 
years, or until the Commission makes the 
800MHz business and |/LT channels 
available for auction. The commission 
granted the extension until the effective 
date of final rules implementing the Bal- 
anced Budget Act of 1997 with respect to 
the licensing of 800MHz Business and 
I/LT frequencies. 


Commission gives unauthorized radio 
operators cease-and-desist order 
Lewis B. Arnold of Chewelah, WA, and 
Mark A. Rabenold of Oroville, WA, were 
each ordered to “cease and desist” from 
unauthorized operation of radio stations 
on 95.3MHz and on 105.1MHz, respec- 
tively. Each was fined $11,000 for “will- 
ful violation of section 301 of the Com- 
munications Act of 1934.” 


Commission denies waiver request 

The commission denied Jeremy 
Greene’s request for a waiver of the com- 
petitive bidding rules and the bid with- 
drawal rule regarding the 220MHz ser- 
vice license. Greene will be subject to the 
balance of the payment when License 
BEA 160, the Los Angeles-Riverside-Or- 
ange County, CA, E-block market license, 
is reauctioned and the actual default pay- 
ment is determined. 

Greene had submitted and later with- 
drew the high bid. No subsequent bids 
were placed. He submitted a letter to the 
commission requesting that it award the 
license to him for a lesser amount than 
his withdrawn bid. Not only was Greene's 
request denied, he must also pay a 
$9,300 bid-withdrawal fee. Greene did 
not show that unique circumstances were 
involved and that there was no reason- 
able alternative within the existing rules. 


Commission moves to portals (finally) 

After years of deliberation, the FCC 
has moved to the Portals Il, in south- 
west Washington. The new address is 
445 12th St. SW, Washington, DC, 
20554. The telephone and fax numbers 
will remain the same. Relocation of the 
commission offices and those of the 
General Counsel, Legislative and Inter- 
governmental Affairs, Mass Media Bu- 
reau and the Inspector General is com- 
plete. Other offices will move throughout 
March and April. 


UTC Telecom launches two conferences 


UTC Telecom °99 will launch two educa- 
tional conferences al the annual meeting of 
UTC, The Telecommunications Association, 
this summer in Nashville, TN. 

The Utility Telecom Business Develop- 
ment Conference will explore business op- 
portunities for utilities offering carriers’ car- 
ner and consumer telecom services. The Util- 
ity Telecom & Information Technology Con- 
ference will focus on the unique aspects of 
managing utilities’ telecommunications sys- 
tems and information technology networks. 

UTC president Bill Moroney said, “We 


Looking for a 


launched these two conferences because as 
our member companies have expanded the 
array of telecommunications services they are 
offering consumers and businesses, we 
needed to find a new way to meet both their 
new and traditional education needs.” 

The two conferences will now be a part of 
UTC Telecom, to be held June 27-30. 1999, 
at the Opryland Hotel Conference Center. 
The trade shows will also include the UTC 
Expo: education workshops covering year 
2000 contingency and radio spectrum man- 
agement; and three pre-conference tutorials. 


reliable mobile 


computing network? 


Let our experience be 
your guide. 


For more than a decade, 
Dataranio has been 

an industry leader in 
providing mobile com- 
puting networks around 
the globe. 


DATARADIO goes the 
distance to provide 
customers with quality 
coverage, reliability, 
and cost-effective 
performance. 


As you chart your 
course for a wireless 


network solutions, call 
770-392-0002 or visit 
our web site at 
www.dataradio.com. 


solution, let us give you 
some direction. For 


more information about DATARADIO 


our mobile computing, 


Inside ULS.A. 
Oatarapio Corporation 
6100 Peachiiee Dunwoody Road, Suite C-200 
Atlanta, GA 30328 


Phone: (770) 392-0002 Fax: (770) 392-9149 
Outside U.S.A- 
Datakaus Incorporated 
5500 Royalmount Avenue, Surte 200 
Town of Mount Royal. Quebec, Canada H4P 117 
Phone: (914) 737-0020 Fax: 1514) 737-7883 
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Harris restructures Communications sector 


Harris, Melbourne, FL, is restructuring and 
renaming its business units within the Com- 
munications sector to leverage core competen- 
cies across the businesses that it hopes will 
result in increased customer satisfaction and 
improved operational effectiveness. 

Harris is combining three of its former 
divisions, Digital Telephone Systems, Net- 
work Support Systems and Telecommuni- 
cations Systems & Services into a single di- 
vision called the Communications Products 
Division. 

Yan Cullens, president of Harris’ Commu- 
nications sector, said, “These three divisions 
are focused on the same customer base—the 


public and private communications service 
provider. By combining their strengths, we 
can more effectively address the market with 
a common focus.” 

The names of the Farinon and Broadcast 
divisions will change to more closely de- 
scribe the markets they address. The Farinon 
Division will be known as the Microwave 
Communications Division. The Broadcast 
Division will be known as the Broadcast 
Systems Division. The RF Communications 
Division remains the same—providing RF 
products and services for the defense, air 
traffic control communications and national 
law enforcement markets. 


Clear, RSI form alliance to assist customers 


Clear Communications Group, Atlanta, 
and Radiofrequency Safety International 
(RSI), Kiowa, KS, have formed an alli- 
ance. Clear is now a certified field service 
consultant for RSI. The purpose of RSI's 
field service consultants is to assist RSI 
customers with the technical aspects re- 
quired to bring their telecommunications 
installations into compliance with the 
FCC’s OET Bulletin 65 regarding RF 
emissions safety. Clear is developing and 
implementing a complete safety and expo- 


sure-testing program. The Clear/RSI alliance 
will offer consulting services to both Clear 
and RSI clients. As part of the alliance, RSI 
will provide safety and other programs to 
Clear’s client base. 

RSI also forged an alliance with Chase 
Systems of New Jersey. Chase represents the 
Wandel & Goltermann line of RF measure- 
ment equipment. RSI field service consultants 
will conduct RF surveys with either the EMR- 
300-meter or the new model 25 series FCC 
shaped probe, developed by Clear and RSI. 


Triton PCS contracts 
American Tower 


American Tower, Boston, and Triton PCS 
have entered into a contract where Ameri- 
can Tower will build 115 build-to-suit tower 
development sites in North Carolina, South 
; , Carolina and 
Georgia. These 
sites will com- 
plement Ameri- 
can Tower’s ex- 
isting tower 
portfolio. Tri- 
ton PCS has 
also contract- 
ed American 
Tower's acqui- 
sition and zon- 
ing services for 
175 sites in 
the same area. 
These sites will 
be completed as 
part of Triton’s 
1999 Phase II build-out. 

Triton PCS’s network covers 13 million 
people. Based in Malvern, PA, the company 
is a member of the AT&T Digital Wireless 
Network, which is licensed to cover more 
than 80% of the United States. 


| Dealers Wanted 


TelePath 
is an authorized 
distributor for the . 


(AA) MOTOROLA 


T$10 Portable 


In Stock Now 


Available for Immediate Delivery 


Dealers 


The 7S10 Portable is a Full Margin Product 


Call Today 


1-800- 292-4 700 


1-510-656-5600 


Authorized Motorola Distributor 


2 *)/TelePath| 


Commercial Communication Equipment 
49111 Milmont Dr. *« Fremont, CA 94538 * www.telepathcorp.com 
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License-free 900MHz and 2.4GHz 
Spread Spectrum Radio Modems 
VHF/UHF Radio Modems 

RS232 and RS485 Interfaces 
(2and 4 wire available) 
Point-to-point and 


Multi-point Systems 
Radio Modem Boards for 


OEM Applications 


Pole Mountable Amplifiers for 
Spread Spectrum Radios 


888-297-9090 
_YDE www.ydi.com 
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“THE SITE ANALYZER IS 

THE BEST PORTABLE CABLE 
AND ANTENNA TESTER, 
PERIOD 


| 7 Glenn Jarrett, Construction Superintendent 
& GPD Services, Inc. 


Bird’s new Site Analyzer™ clearly 
eclipses existing portable cable and 
antenna testers. 


Bright color display...high resolution 


fault location...user-friendly operation... 


replaceable Li-lon power source... 
superior immunity to interfering 
signals...professional reporting and 
analysis software. The Site Analyzer™ 
offers 41 significant advantages over 
other portable cable and antenna 
testers. 


ps 
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Contact us for a detailed product 
comparison chart and see for yourself 
why the Site Analyzer™ is the best 
cable and antenna tester, period. 


Tel: 440-248-1200 

Fax: 440-248-5426 

E-mail: sales@bird-electronic.com 
www.bird-electronic.com 


Chin 


Electronic Corporation 


A Member of Bird Technologies Group 
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News Notes 


Cenex Harvest States 
has agreed to equip its 
transportation fleet with 
Eaton Fleet Advisor's 
Transportation Logistics 
Management System. 

Kit Kloeckl of Cenex 
Harvest States said, 
“Fleet Advisor’s unique 
blend of full-function, on- 
board computing, cost-effective satellite 
communications and back-office networking 
will help us reach our efficiency goals by 


Kloeckl 


giving us the ability to significantly reduce ad- 
ministrative paperwork and increase driver and 
vehicle productivity.” 

MDSI, Mobile Data Solutions, of Rich- 
mond, British Columbia, Canada, signed a 
contract for the deployment of its Advantex- 
Utility mobile workforce management prod- 
uct to New Jersey Natural Gas (NJNG), the 
principal subsidiary of New Jersey Re- 
sources. MDSI also signed a contract with 
Southern Connecticut Gas (SCG), the prin- 
cipal subsidiary of Connecticut Energy to 
upgrade its existing MDS! system to take 


Antenna Analyzers 


A Division of 
Tempo Research Corporation 


Committed to supplying low-cost, high-performance. portable instrumentation 


TAKE ADVANTAGE of 


Frequency Range: 400 kHz - 54MHz 


Accurately check or tune antennas with instant 
graphical display of up to four parameters 
(SWR, Resistance, Impedance, and Reactance) 


Instant display of 2:1 SWR limits, relat 


Phase angle, Return loss, and minimum SWR 
frequency and magnitude within sweep range 


Determine the distance to the first short or open 


Small and portable enough to take up a tower and 


connect directly to antenna feedpoint 


Serial port and external power port sta 
Windows" compatible software availab 


ive Q factor, 


ndard; 


le soon ABA's 


CACHE 
(Complex lorpedance Anatyzer) 


Be sure to take a look at our other excellent products. 


SWR Analyst™ Series 
3 models: SWR 30-150, SWR 150-525, 
and SWR 806-960 CellMate™ 
Measure SWR, Return Loss, and 
Relative Field Strength for accurately 
tuning antennas 


The CableMate™ (TDR) 


Find multiple faults in a cable using true 


TDR techniques 


Eliminate all RF noise from readings 


To place an order or receive more 
information on any AEA product, please 


contact: 


A Oviaion of 
Tempo Research Corporation 


1221 Liberty Way - 
P: 800-258-7805 - 


Vista, CA 92083 
F: 760-598-5634 


www.aca-wireless.com 
www.temporesearch.com 
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advantage of the latest innovations in 
technology. The combined value of the two 
contracts is about $1.6 million. 

Jim Hallock, manager of customer dis- 
patch, NJNG said, “The need for a radical 
overhaul of our first-generation system was 
critical in order to create a path for the 
future. With MDSI Advantex-Utility, NJNG 
has an open, flexible, supportable enter- 
prise-wide solution that will allow us to re- 
spond over the long-term 
to a constantly evolving 
business environment.” 

Celwave's Andrew 
Singer received the 
CDMA Technology Con- 
ference’s RCR Silver 
Award for his paper “Op- 
timizing CDMA Antenna 
Systems.” Singer is di- 
rector of technical marketing for Celwave. 
The award was based on voting by attend- 
ees at the conference. 

C&D Technologies and Johnson Con- 
trols signed a definitive agreement for 
C&D to acquire the business and assets 
of the Industrial Battery business of 
Johnson Controls for $135 million in cash 
and the assumption of certain liabilities. 

Alfred Weber, chairman of C&D Tech- 
nologies said, “This strategic acquisition 
strengthens and broadens our existing 
business in the growing UPS and telecom- 
munications markets, while positioning 
C&D as an important participant in inter- 
national markets and adding to our inter- 
national presence.” 

In-Touch Il from InTouch Management 
Systems has been successfully installed in 
17 markets, nationwide, for TSR Wireless. 
Some locations include Phoenix, Indiana- 
polis, St. Louis and Minneapolis. 

Erik Volfing, vice presi- 
dent of finance at TSR 
Wireless, who supervised 
the conversion effort 
said, “Considering the 
magnitude of the job and 
the aggressive schedule 
set forth, the successful 
conversion from PBMS to 
In-Touch Il has been quite 
an accomplishment for both TSR Wireless 
and In-Touch.” 

Yacht teams from seven nations com- 
peted for the Pacific Region's yachting 
prize, the Kenwood Cup, in a 547.5-mile, 
internationally recognized 10-race series. 

Tom Wineland, president of Kenwood 
Communications said, “Sponsorship of the 
Kenwood Cup supports a wellknown, high- 
quality, international sporting event. It is also 
a relaxed venue to hold high-level product 
planning meetings with the participation 
from a part of the Kenwood team we rely on 
quite extensively, the Kenwood dealers.” 


Singer 


Volfing 


Mobile 


Vertical antennas provide 
wideband coverage 


Maxrad’s low-profile, vertical antenna pro- 
vides wideband performance for most mobile o1 
base station applications. The antenna series 
consists of two models capable of covering fre- 
quencies from 806MHz to 960MHz and 
1,700MHz to 2,500MHz with good pattern 
coverage. These antennas will reduce overall 
inventory requirements, The compact design 
makes the antennas suitable for mobile or base 
station applications requiring minimum visibil- 
ity. A 34" hole-mount mechanism makes installation into an existing 
mount and replacement of existing antennas easier and economical. 
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Larsen develops disguised antennas 


Larsen’s cellular-look-alike 
mobile disguise antennas are avail- 
able in the standard NMO configu- 
ration or a complete compact mag- 
netic-mount version. The antenna 
design incorporates a heavy-duty 
0.1"-diameter, black Kulrod cop- 
per-plated. open-coil whip fora cel- 
lular look, Each antenna is factory 
tuned and is available in either VHF 
or UHF frequencies. The diguise 
line is backed by a three-year 
warranty. 
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Redesign improves performance 


Northpoint Communication Products’ series of NMO mount- 
compatible LoPro antennas have gone through an engineering rede- 
sign to improve performance. The protective radome has a concentric 
ring pattern that makes the antenna smaller and flatter. More efficient 
dielectric material and reshaped radiators yield improvement in gain 
as well as overall performance. 
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VHF antenna provides electric, 
magnetic field sensitivity 


Antenex’s VHF Phantom antenna is 3.5" high and has no whips. 
Gain is expressed in a new form: 3.5dB-MEG (mean effective gain). 
Following industry standards, the antenna mounts to a standard 34" 
NMO mount. The antenna is sensitive to both electric and magnetic 
fields of signal. This unity gain is available in three frequency 
ranges: 144MHz-150MHz, 150MHz-156MHz and 156MHz— 
162MHz. Visit www.antenex.com for more information. 
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antennas 


Dualband 150/800 antenna 
disguised as broadcast antenna 


Sti-Co Industries’ dual- 
band 150/800 disguised mo- 
bile antenna operates on VHF 
and cellular or VHF and 
trunking frequencies. The 
dualband antenna system re- 
quires no field tuning, and the 
stainless steel AM/FM replica 
eliminates the need for addi- 
tional antennas. The antenna 
can be used for surveillance, 
undercover or marked police 
vehicles, EMS and public 
safety vehicles, and private in- 
dustry security vehicles. The 
company also has expanded its 
capability to include custom engineered antennas for specialized 
field applications. 
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TRANSMITTER LOCATION 
New fixed site direction 
finders provide 2 degree 

R accuracy, and include 
| Software for triangulation from 
a central contral site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO. Box 2780 Carefree, AZ 85377 
Tel: (602) 488-9755 Fax: (602) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 
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Encoder supports 
digital paging formats 


Wavetek’s model 350 service encoder is a 
paging test system for Flex (two- and four- 
level FSK), POCSAG and Golay digital pag- 
ing formats, as well as analog formats, The 
encoder generates mobile radio and paging 
system protocols. Pagers can be tested for 
selectivity and sensitivity. Verifying cap codes 
and recrystallizing pagers are easier. A serial 
computer port and flash memory are standard 
on the encoder and, with a user’s PC, allow 
software updates without removing the unit’s 
cover, The encoder can be operated directly, 
using front-panel controls, or remotely, using 
Pagershop software. 
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Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 
PA system, voice-mail, 
numeric pager or telephone! 


* Rack-mount and mobile systems 


« Warnings digitally recorded for 
DTMF access and playback 


" Designed specially for demanding 
Public Safety use 


Call toll free 1-888-877-8022 
or visit our Web site at: 
http://www.thuneagle.com 


DPR NCee 


you 


U.S. Patents 5,444,433 - 5,574,999 - D,377,79S 
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READERS’ CHOICE 


Of the new products in the July 1998 issue, this one generated the biggest reader 
response. For more information on this product, circle the corresponding Fast Fact 
number on the card found in the back of this issue, and mail the card to us. 


Portable radio serves public safety 

The Racal 25 portable radio from Racal Communications is used 
for government and public safety communications. The radio meets the 
Project 25, digital radio standard and also offers analog modes compat- 


ible with existing conventional radio systems. The radio is small and 
light, measuring 20.5 cubic inches and weighing 16.4 ounces. The size 
and weight is reduced by including digital technology developed for 
Racal’s military customers. The rugged die-cast metal housing sur- 
passes typical military specifications for rain test and is submersible in 
six feet of water. The radio is based on a digital signal processor design 
that allows advanced features and uset-defined controls to be custom- 
ized:in software. The features include 256 channels with independently 
programmable CTCSS, CDCSS, Project 25 talk group, NAC and unit 
ID. 
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UHF antenna offers wide bandwidth 


Maxrad’s wideband chrome coil antenna series model MUF4002S covers UHF frequen- 
cies from 406MHz to 512MHz, with a 2dB gain capability and stable performance. The 
bandwidth 1s 106MHz and can be used without a ground plane, providing unity gain. The 
antenna features a low-profile design and stainless steel spring that make it durable and 
resistant to rough environments. It is easy to mount on a wide variety of vehicle locations. 
Several standard mount options can be used and are available with this antenna depending on 
installation requirements 
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Tester supports W-CDMA, IS-95 formats 


Anritsu’s MS8607A digital mobile radio 
transmitter tester measures the performance of 
W-CDMA and IS-95 devices quickly and ac- 
curately. Covering the 300kHz to 3GHz fre- 
quency range, the tester combines four instru- 
ments and offers modulation analysis and 
code-domain power measurement functions, 
making it suitable for research and develop- 
ment and manufacturing of mobile communi- 
cation base stations and mobile units. The tester can make measurements in less than two 
seconds, and it can integrate a spectrum analyzer with a frequency range of 1|OMHz to 3GHZ, 
a transmitter tester, a thermocoupler power meter level range of OdBm to 40dBm, and analog 
measurement functions for TACS, J-TACS and AMPS in one unit. 
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Tower-mounted amplifier improves talk-back 

Celwave’s trunking/SMR tower-mounted amplifier (TMA) 490105 allows for significant 
uplink range extension for rural sites. The TMA is a compact, weatherproof enclosure housing 
a low-noise amplifier (LNA) with preselector and impulse suppressor. The unit, which in- 
cludes a current meter that monitors LNA performance, operates from 12Vde to 20Vde. 
negative ground. Portable talk-back range is improved by the TMA’s low system noise figure 
(typically 1.8dB). The new unit used dual GaAsFET devices in hybrid configuration for high 
reliability. 
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Not even Bond 
has it this good. 


Seneca System The Seneca™ Secure Mobile Radio Control System represents a 


f 


Voice, data new generation in law enforcement communications. It works 
P t held 
GPS and images. with multiple wireless transceivers to provide mobile agents 


with an unprecedented range of secure connectivity. 


This powerful system is capable of everything from remote 
database access and imagery transmission to fingerprint 
identification and position tracking. The Seneca System meets 
APCO Project 25 standards, supporting all of these functions 
with both wideband and narrowband communications, 


ensuring the highest levels of security. 


Harris is continually exploring ways to improve and expand 
the field of secure mobile communications. The Seneca 


System puts all the data you need right at your fingertips. 


To find out more, call Harris today. 


1-800-4-HARRIS ext.3518 8 716-242-3667 = www.harris.com/communications 
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casi protects multiple radios 


The 20A Startguard (model 
NS-12-20) by Newmar pro- 
tects the electronic memory of 
multiple mobile electronic de- 
vices from engine-start-related 
voltage drop. The battery helps 
public safety, emergency and 
fleet vehicles avoid interruption 
of data transmit and reprogram 
ming of voice and data transceivers that crash during engine start. 
This typically occurs when the heavy current draw of engine start 
causes an abrupt voltage drop in the battery system, wiping out 
the vulnerable microprocessor memory. The battery automati- 
cally energizes when the starter motor is engaged, switching an 
internal battery on-line and providing critical power to the sen- 
sitive electronics—a full 20A for as long as 60 seconds. When the 
engine is running, the battery automatically recharges from the 
vehicle’s alternator and is readied for the next start sequence. 
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RISTARD 


Connector fits LMIR-G600 cable 


RF Industries’ N series coaxial connector is designed for use with 
LMR-600 low-loss cable from Times Microwave. The RFN-1002- 
2L2 is an N-male solder clamp connector aiding ease of assembly. All 
N series connectors for LMR-600 cable feature silver-plated bodies, 
gold-plated contacts and Teflon insulation. Silver plating minimizes 
intermodulation distortion, A broad range of other connector inter- 
faces and styles is available for other LMR series coaxial cables. 
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DESKTOP POWER SUPPLY 
with BATTERY BACK-UP 


BATTERY 
INCLUDED 


MODEL DTB-12 
Automatically switches to built-in battery when 
AC input fails. Maintains internal battery charge. 
Additional batteries can be added externall ly. 
amp/7 amp continuous @ 13.8 VDC. Sealed Gel- 
cel ey amp hour battery delivers 12 VDC, back-up 
mode. 


PORTABLE POWER SUPPLY 
and BATTERY CHARGER 


3 amps. Cig lighter socket. 
Auto ranging [10/220 VAC. 

LICSA. Great for cellular/ 
PCS/faxes/modems/computers. 
Small size. Pegboard packaged. 
Bar coded. 

ORDER 
TOLL FREE: 
1°800°467*6741 


or FAX TOLL FREE: 1*800*825-1403 


MODEL ES-3 


CONTACT YOUR 
COMMUNICATIONS 
DISTRIBUTOR 


DuraComm® 
CORPORATION 


www.duracomm.com 
e-mail: duracomm@duracomm.com 
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Advanced keypad offers RF shielding 


Dinet is installing ad- 
vanced keypads in all of its 
mobile data terminals. This 
keypad not only provide tac- 
tility but also offers im- 
proved RF shielding. Testing 
of this keypad has shown 
no failures in 16 million 


pushes. Dinet has also introduced a substantial universal mount that 
will eliminate most of the vibration experienced in a mobile 
environment. 
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Ear set works in high- 
noise environments 


Using “Talk-thru-your-ears” technology, 
the CavCom 2000 brings together two-way 
radio communication with consistent hear- 
ing protection in a lightweight ear set and 
control box. Transducers, embedded in cus- 
tom hearing protectors, transmit and receive 
voice commands through air conduction. 
The ear set can be used for applications such 
as fire and police departments, tactical op- 
erations, SCBA applications, and it can be 
used in high-noise industrial environments. The ear set is also safe for 
use in petroleum, chemical and other hazardous environments. 
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GPS antennas offer various mounts 


Antenex’s line of GPS 
antennas range from the mi- 
cro GPS unit to the marine 
mount. The antennas are 
available in a variety of 
mounts. The micro GPS an- 
tenna is available in a magnetic mount. The utility GPS antennas are 
available with a magnetic or self-adhesive base. Features include 27dB 
gain, isolation from cellular channels at —-24dB and active ceramic 
construction. 
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Digital E9-1-1 system serves 
call-taking, dispatch centers 


Motorola’s Commercial, Government and Industrial Solu- 
tions sector has developed several new features and capabilities as 
well as a new name for its line of digital systems serving E9-|-1call- 
taking and dispatch centers. The newly named Centralink 2000 
E9-1-1 system (formerly called Centralink/Palladium 9-1-1 system) 
gives emergency call-takers the ability to handle, on a single screen, 
several functions that previously required separate screens or equip- 
ment. With on-screen call handling, the call-taker can use the com- 
puter keyboard function keys, a mouse click or the phone to answer 
calls, make automatic call-backs, use speed-dialing, check on the sta- 
tus of calls and handle at transmission from a telephone device for the 
deaf (TDD). The Centralink 2000 system is based on a Microsoft 
Windows NT platform. The system displays emergency call-taking 
and Motorola Centracom Gold Series radio dispatch functions on a 
single screen and combines system components on a local area net- 
work (LAN). 
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Suppressors protect base stations 


Citel’s new T1 line surge suppressor protects wireless base stations 
against lightning surges and electrical transients, Cite! B280 and B480 
use a heavy-duty multistage design. The small suppressors can be 
mounted inside a cabinet or on a backboard. They are available for 
one or two TI circuits, and input/output connections are made with 
screw terminals or RJ45 jacks, 
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Converter offers vibration resistance 


The ICT 10A, wide- J 
range industrial power 
converter (model #ICT- 
4812-10A) is designed 
with a wide input voltage 
range of 20Vdc-65Vdce 
and an output of 12Vdc. It is built for harsh industrial environments 
and features vibration and moisture resistance, no internal wiring to 
shake loose, easy-access mounting holes, a terminal block connector, 
current limiting and over-voltage protection. The ICT wide range 
industrial power series are available in IOA and 20A models. 
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Portable offers trunked, 


conventional operation 


The Patriot RTX Plus portable radio from Ritron 
features new firmware and a new electronics package. 
The radio is synthesized and programmable up to 5W 
and 11 channels and modes. It features the Passport 
trunking protocol and electronic serial number, The 
portable also offers wideband operation at 20MHz 
VHF and 30MHz UHF, multimode wide and narrow 
bandwidth switching on a per-channel basis and a 
built-in QC/DQC/DTMF encoder. It offers scan, bat- 
tery status alert tones and adjustable battery saver tim- 
ing. Surface-mount technology provides an electron- 
ics design that is strong and durable. A unique radio 
ID code and protocol provide automatic roaming be- 
tween cooperating interconnected systems. 
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Communications receiver 
decodes trunked systems 


Optoelectronics’ Optocom PC-controlled communications re- 
ceiver can decode and follow both Motorola and LTR trunked 
systems on any frequency band, including 400MHz, 500MHz, 
800MHz and 900MHz. The receiver can also follow both trunked 
systems and conventional frequencies simultaneously. The re- 
ceiver also decodes CTCSS, DCS and DTMEF. It is a high-speed, 
triple-conversion receiver that scans at speeds as high as 100 chan- 
nels per second because of pipeline tuning. It provides a store- 
and-scan feature, which allows the user to download as many as 
28 frequencies or one talk group ID into the internal memory for 
scanning away from the computer, a suitable way to track one 
talk group ID in mobile applications. The Optocom also has a 
built-in data slicer circuit for decoding of FSK programs such as 
ACAS and WeFax, using third-party software. Other features 
include a CI-5 port for reaction tuning by the Scout frequency 
recorder, squelch and volume controlled by software and hard- 
ware, and a dedicated decoder plug-in buss for future third-party 
applications. 
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Mobile docking stations 
offer internal port replication 


The Noteport line of mobile docking 
stations from Gamber-Johnson con- 
sists of three models that fit the 
Panasonic CF-25, Fujitsu 1000 and 
1200 and the IBM Thinkpad. The sta- 
tions provide internal port replication, 
full-featured internal power supply (in- 
cluding surge protection), an easily ex- 
panded and upgraded design, rugged 
construction and full-motion mounting 
and capability. 
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Full-duplex radiotelephone 
offers phone, fax, modem service 


SmarTrunk Systems’ ST-830 Smartphone full-duplex radiotele- 
phone is for phone, fax and modem service for both mobile and fixed 
subscribers. Available in frequency bands from 130MHz to 520MHz, 
the radiotelephone can cover a wide range of wireless applications 
below 800MHz. Created for operation in a SmarTrunk II system, the 
phone ts a 25W, full-duplex mobile transceiver with a built-in ST-869 
Smartrunk II telephone interface module. The phone can provide 
mobile and fixed service identical to a “POTS” telephone line. While 
operation is normally full duplex, users are given the option to switch 
to a half-duplex configuration when placing mobile-to-mobile calls, 
minimizing channel use. 
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UHF Trunking Amplifiers 


Output Powers Available: 


@ 50 Watts ® 200 Watts 
@ 100 Watts @ 350 Watts 


800 USA MADE 
847-593-1213 
FAX 847-593-1320 
sales(a vocomrf.com 
www.yocomrf.com 
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Catalog features radio cases 


cases for the two-way radio marketplace 
contains cases for 200 radios, telephones, 
pagers and scanners, as well as case ac- 
cessories. The cases fit radios supplied by 
most major radio manufacturers. The 
cases are made in a choice of hard leather, 
soft leather or nylon. The catalog also in- 
cludes several changes for the last edition 
as well as new radio cases. 
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Booklet discusses available 
synchronization sources 


Larus’s fifth edition of its Digital Network Timing and Syn- 
chronization booklet discusses synchronization sources available 
to provide timing reference for digital network connectivity. This 
latest edition takes into account recent standards and new technol- 
ogy. It also discusses the hierarchical clocking scheme and its 
applications within public and private networks. The 38-page tu- 
torial is divided into 13 chapters. The booklet is complete with 
functional timing system diagrams and a table listing clock strata 
requirements, 
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A.W. Enterprises’ 1999 catalog of 


Web discussion board 
aids trunking professionals 


The Genesis Group has opened “The Dove.” a Web discussion 
board for trunking professionals. The board is a public service avail- 
able to all trunking professionals at no charge. It is a resource for all 
trunking professionals to engage in industry specilic discussions and 
problem solving. Since its inception, the board has been accessed 
22,000 times and 150 messages have been posted. Specialized con- 
ference topics include general operations, buy/sell, end-user issues, 
employment, technical issues and usability topics. The site can 
be found at www.genesisworld.com/dovegateway.htm. 
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Manufacturer creates Web site 


Aerotron-Repco Systems, 
has created a Web site for com- 
munications professionals. Ital- 
lows users to access information 
on a Wide range of data and 
voice communications products, 
including specifications and new 
product information. Complete 
specification sheets are available for downloading. and the site pro- 
vides email access to all departments. www.aerotron-repco.com. 
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DATA COMMUMICATION 


New Paging Controller 


The KPC-2000 can be installed as 

@ a satellite-based simulcasting 
controller, 

@ a TNPP receiver-POCSAG encoder, 

@ or either a first-in-line or 

down-stream POCSAG repeater. 


Oras James Young, of Awesome 
Paging, Victoria, Texas, says: 


“The darn thing just 


plain works!”’ 


See us at the IWCE, Booth #1572, 
Las Vegas, NV, April 28th-30th 


Kantronics Co., Inc., 1202 E 23rd, Lawrence, KS 66046 
Phone: 785-842-7745 Fax:785-842-203] 
E-mail: sales@kantronics.com Web: http://www.kantronics.com 
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‘ tie. Low Loss: <0. 5 dB 
nid = * abe 25 Watt pass band 
Tuneapleorouenten) “ ~~ Deep Notch to 35 dB 

«| » Pass band to 3.0 GHz 

: [ Rugged Construction 

Low Cost: starts at $125 


The TNF200 filters are available 
in nine models from 0.5 MHz to 
850 MHz. While primarily design- 
ed to improve the dynamic range 
of spectrum analyzers, these 
filters can also be used to reduce 
parasitics; or to eliminate or 
identify out of band interference 
in communications systems. 


Plot of Typical Notch 


Please call for FREE application note: 
“Spectrum Analyzer Measurements” 


CALEF 


VOICE: (520) 204-2597 ¥ FAX: (520) 204-2568 
P.O. BOX 4010 ¥ SEDONA, ARIZONA 86340 
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Barnes Zoufonoun Carey 


Champagne 


Promotions at Glenayre Western Multiplex, Sunnyvale, CA: 
Graham Barnes, vice president of marketing. moves up to se- 
nior vice president of sales and marketing, Amir Zoufonoun, vice 
president of engineering, advances to general manager of the 
Glenayre Western Multiplex operating division, Charlotte, NC. 


Raymond D. Ardizzone, chairman of Glenayre Technologies, 
Charlotte, NC, also becomes CEO and president. 


Thomas J. Carey leaves Hewlett Packard, Palo Alto, CA, to 
become director of marketing for Anritsu’s microwave measure- 
ment division, Morgan Hill, CA. 


John D. Champagne, regional director of sales and marketing 
for World Access’ Switching Systems and Services Group, advances 
to vice president of sales and marketing for Alpharetta, GA—based 
World Access’ Wireless Infrastructure Group. 


Seymour Krevsky receives the Gunther Award for his advances 
in high-frequency ionospheric radio propagation theory and tech- 
niques at the Radio Club of America annual dinner in New York. 


Carmine Caferra leaves Electromagnetic Technologies. Spring- 
field, NJ, as sales and marketing manager to become eastern re- 
gional sales manager for Berkeley Varitronics Systems, Metuchen, 
NJ. 


Changes at the nationwide association of Motorola service station 
dealers (USMSS), Arlington, VA: 

Ronald H. Runyan, vice president of Canyon State Communi- 
cations, Pheonix, is elected chairman of USMSS. George E. 
Fleming, president of Chicago Communications Service. Elmhurst, 
IL, is elected as vice chairman of USMSS. 


Robert Shuman, vice president of product management for 
Metawave Communications, Redmond, WA. advances to vice presi- 
dent, customer operations. 


Richard J. Barber retires as executive director of the Pacific 
Telecommunications Council, which he helped found in 1980. 


Louise P. Tucker leaves the Greater Washington Board of Trade, 
Washington, as director of the International Business Council to 
become vice president for communications and association sery- 
ices al the American Mobile Telecommunications Association, 
Washington. 


Ann Cairns, national accounts executive for the National Dis- 
patch Center, San Diego, moves up to manager, national accounts. 


Changes at Powertel, West Point, GA: 

Tim Knight leaves TechForce in Clearwater, FL, as corporate 
controller to become vice president-controller at Powertel. Ann M. 
Milligan, senior vice president of marketing for SCANA. Colum- 
bia. SC. is elected to the Powertel board of directors. 
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Wireless 
Substation 
Monitoring 

Combines 
SCADA & Telemetry 


to Control 
Remote Sites 


Low-cost 
Wireless 
RTUs 


Use 
Existing 
Radios & 


Sensors 
y 


Modernize 
your 
System 


¢ Modbus compatible 
@ Replace costly leased lines 
¢ Alarm response with voice & data 


(ZETRON), 


Email: zetron@zetron.com 
Web: www.zetron.com 


Call: 425.820.6363 
FAX:425.820.7031 


Visit us at Entelec, Booth #608;610 Circle (46) on Fast Fact Card 
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April 28-30, 1999 
Las Vegas Convention Center 
Las Vegas, Nevada U.S.A. 


www.iwceconexpo.com 


THE DEFINITIVE 
EVENT FOR THE 
FUTURE OF 
WIRELESS 
COMMUNICATIONS 


Registration 
™ On page 65, 


Presented by: - 
Wireless Technology §©“obile Radio SITE 


t 
a Ure NUNN Technology. management 


With support from these other INTERTEC®/PRIMEDIA Publications: 
RF Design, Satellite Communications, Global Telephony, Telephony, Wireless Review 


he communications industry changes by the minute and 

competition is fierce. Emerging new markets are every- 
where and what you don’t know can hurt you. In 1999, 
knowledge is more than power; it's critical to your survival. 
The International Wireless Communications Expo (IWCE) 
leads you into the future of mobile wireless communications. 


For 23 years, IWCE has been the industry source for the latest 
technology, insights and product introductions for the mobile 
communications industry. In April 1999, more than 10,000 
industry professionals will gather with more than 350 
exhibitors to shape the future of mobile communications. 
Make sure you're there. 


You'll get a clear view of the future of the industry and connect 
with industry peers who can share solutions to similar chal- 
lenges you're facing. Learn from the best and brightest in the 
industry when you attend the IWCE full conference program. 


Covering it all from business and regulatory issues to 
technologies and applications, if it’s happening in the mobile 
communications arena, you'll hear it first at WCE. Make plans 
to attend today and secure your place in the future of mobile 
communications. 


WHO SHOULD ATTEND: 


@ dealers 

@ resellers 

@ operators—community repeater operators, 
conventional RCC and private and cellular 
WCC base station operators 

@ commercial end users 

™@ community repeater operators 

@ two-way, SMR, paging cellular and PCS base 
station operators 

@ engineering/consulting firms 

w mobile communications managers for: 
public safety agencies, industrial plants, 
national/state/local government, military 
agencies, transportation companies, petroleum/ 
energy companies and public utilities 


YOU'LL SEE 
CUTTING-EDGE 
INNOVATION IN: 


@ paging 

@ private and cellular WCC base stations 
m RCC 

@ PCS base station operators 

= community repeater operators 

@ two-way mobile radio 

m SMR 


Make your Las Vegas Hilton IWCE 1999 
reservations today! CONFERENCE 


HOLSTER: Sue 


The Las Vegas Hilton is the official hotel for IWCE "99. Specialized education gives you the 
Hotel reservations at $98 per night can be made by knowledge you need to do your job better. 


lting 1-800-732-7117 or +1-702-732-5301.Y% : 
maa “ omy It’s the conference that puts you out in front all year. 
fax your request to +1-702-732-5805. Please include F? bri h te 
arrival/departure dates, housing needs and credit card IWCE’s conference program brings you up-to-date on the 
very latest industry developments and provides new tips 


number with expiration date for confirmation. Be sure 
to mention you're with [WCE ‘99. and ideas you can put to work right away. 


B Business Track 


Here's where you'll learn tips on all aspects of successfully managing a mobile 
radio business. Presentations and discussions cover financial and strategic 
planning, advertising and promotion, product mix, staffing, customer service 
and billing software. 


R Regulatory Track 


What's happening on the regulatory front affects your operation, your bottom 
line and inherently the entire way you do business. Being informed can put you 
miles ahead of the competition. This track helps you get there. 


CAR RENTAL 


Call 1-800-331-1600 or +1-918-624-4298 and mention 
your Avis Worldwide Discount number D-188901 to 
receive your discounted meeting rate for IWCE '99, 


AIRFARE DISCOUNTS 


¢ United Airlines is offering a 10% discount off unre- 
stricted mid-week coach fare or a 5% discount off the 
lowest applicable fare for domestic travel to IWCE 
attendees. An additional 5% is available on tickets pur- 
chased at least 60 days in advance. These discounted 
fares are available through United's Meeting Desk at 
1-800-521-4041. Simply reference meeting ID Code 
543QWV to receive your discount. (Valid only on travel 
to/from the U.S., Canada and San Juan Puerto Rico.) 


T Technology Track 


As innovations continue to push the communications industry into the future, 
this track keeps you up-to-date with the changing industry. 


WELCOME and STATE OF THE INDUSTRY REPORT: 
Cash and Chaos Theory 101 
Wednesday, April 28 « 9:00-9:30am 


KEYNOTE ADDRESS: Market Trends in Private and Public Radio: 
New Business Opportunities for Radio Dealers 
Wednesday, April 28 - 9:30-10:45am 


Delta Airlines is offering a 10% discount on domestic 
flights for travel to IVWWCE, based on the published unre- 
stricted round-trip coach rates. If you purchase your 
ticket at least 60 days prior to your departure date, you 
can receive an additional 5% bonus discount. Call Delta 
at 1-800-241-6760 or have your travel agent call Delta's 2 

toll-free number. Reference Delta Discount #125324A. B Business Track 


Discounts do not apply to Delta Express. 


Wireless Data Solutions for Vertical and Horizontal Markets 
Wednesday, April 28 » 1:00- 1:30pm 


EXH | BIT HALL HOU RS’ Mobile Data: The Truth Behind the Myths 
Wednesday, April 28 - 1:30-2:00pm 
Wednesday, April 28 ....... 10:00am-5:00pm Money-making Opportunities in Mobile Data 
Wednesday, April 28 + 2:00-2:30pm 
Thursday, April 29 10:00am-5:00pm 
Utility System Opportunities for Mobile Radio 
9:00am-|:0Dn Wednesday, April 28 -3:00-3:30pm 


How Dealers Can Use the Internet to Increase Business 
Wednesday, April 28 + 3:30-4:00pm 

Development of a Regional Computer System for Public Safety Uses 
Wednesday, April 28 « 4:00-4:30pm 


Inventory Management: Getting the Most Out of What You've Got 
Wednesday, April 28 + 4:30-5:00pm 


R Regulatory Track 


Auctions and Licensing: An Update 
Wednesday, April 28 + 1:00- 1:30pm 
IWCE °99 is produced and managed by: 800 MHz Incumbent Operator Rights: What Now? 
Intertec Exhibitions, a division of Wednesday, April 28 - 1:30-2:00pm 
Intertec Publishing, A PRIMEDIA Company. How FCC Rules are Made 
www.intertec.com Wednesday, April 28 - 2:00-2:30pm 


* Schedule subject lo change. 


T Technology Track 


How to Migrate from Analog to Digital Cost-effectively 
Wednesday, April 28 + 1:00-1:30pm 


DSP Applied to Conventional and Trunking Voting/Comparator Systems 
Wednesday, April 28 + 1:30-2:00pm 


The Cellulac Multi-carrier Amplifier Revolution: Will Two-way Radio Follow Suit? 
Wednesday, April 28 + 2:00-2:30pm 


Industry Leaders Meet the Press 
Wednesday, April 28 + 3:00-5:00pm 
Moderated by Jerry Whitaker 


From the Press: Industry Leaders: 
David Keckler, Mobile Radio Technology Don Vasek, PCIA 
Monica Alleven, Wireless Week Alan Shark, AMTA 
Tina Eichner, RCR Paul Najarian, ITS 
Stacy Skillern Horne, Radio Resource Mark Crosby, ITA 


Joe Hanna, APCO 


THURSDAY, APRIL 29,1999 
B Business Track 


Getting to Know Your Customers and Their Requirements 
Thursday, April 29+ 9:00-9:30am 


Training and Continuing Education: A Critical Requirement for 
Business Success 
Thursday, April 29 - 9:30- 10:00am 


Specialty Wireless Applications in the Mobile Industry 
Thursday, April 29» 10:00- 10:30am 


BUSINESS ROUNDTABLE 
New Business Opportunities for Small Mobile Operators 
Thursday, April 29+ 11:00- 12:30am 


Interconnection for Carriers: Termination Compensation and 
Facilities Charges 
Thursday, April 29 + 3:30-5:00pm 


Fa Regulatory Track 


Approval Regulations for Radio Communication in Europe 
Thursday, April 29 + 9:00-9:30am 


International Mobile Business: Challenges and Opportunities 
Thursday, April 29 - 9:30- 10:00am 


Strategy in Israel for the Future: Mobile and Personal Communications 
Thursday, April 29 + 10:00-10:30am 


REGULATORY ROUNDTABLE: New Business Opportunities for Paging Operators 
Thursday, April 29 - 11:00- 12:30am 


Planning a UHF Trunking System: Opportunities and Pitfalls 
Thursday, April 29 « 3:30-5:00pm 


Technology Track 


Single Point or Multi-point Grounds: A Comparison 
Thursday, April 29 + 9:00am- 10:15am 


Specifying Solar Photovoltaic Power for Wireless Applications 
Thursday, April 29 « 9:30- 10:00am 


New Antenna Technologies for Portable Applications 
Thursday, April 29 + 10:00- 10:30am 


TECHNOLOGY ROUNDTABLE 
Planning a Wide Area Dispatch Only Network: What You Need to Know 
Thursday, April 29 + 11:00- 12:30am 


Test Equipment Workshop: What to Measure and How to Measure It 
Thursday. April 29 - 3:30-5:00pm 


FCC Roundtable Forum 
Thursday, April 29+ 1:30-3:00pm 

In this session, attendees will hear the latest on FCC activities, and have the opportu- 
nity to question FOC staff members on important industry topics. Scheduled to 
attend from the Commission: W. Riley Hollingsworth, Ina Keltz, Kathryn Garland. 
Richard Lee, Steve Miller. Roger Noel. Moderator: Don Bishop 


FRIDAY, APRIL 30,1999 
B Business Track 


Wircless Telemetry: What's in it For You? 
Friday, April 30 + 9:00-9:30am 


The Future Business Potential for Smart Mobile Devices 
Friday, April 30+ 9:30- 10:00am 


Wireless Data Communications: The Time is Now 
Friday, April 30+ 10:00- 10:30am 


Technology Trends in the Wireless Industry 
Friday, April 30 + 10:30- 11:00am 


R Regulatory Track 


The Regulatory Landscape: What to Watch Out For 
Friday, April 30 - 9:00-9:30am 


RFR Requirements and Liabilities 
Friday, April 30 + 9:30- 10:00am 


Human Exposure to RF Radiation: Dealing with the Issue 
Friday, April 30+ 10:30-11: 10am 


Evaluating Your Tower Site 
Friday, April 30 + 10:30-11:10am 


T Technology Track 


High-Speed Wireless Interconnect for IP Networks 
Friday, April 30 - 9:00-9:30am 


Application Aware Networking: Addressing Your Infrastructure Needs 
Friday, April 30 + 9:30- 10:00am 


DSP; The Key to Software Radio Technology 
Friday, April 30 + 10:00- 10:30am 


Tuesday, April 27 - 9:00am-5:00pm 


PCIA’s Licensing Skills and Part 90 
Educational Workshop 


Make the most of today’s technology by understanding the new FCC Form G01 scheduled for 
implementation in April 1999, The Personal Communications Industry Association (PCIA) 
hosts a pre-conference workshop that will provide attendees with comprehensive guidance 
through all the elements of Form 601, including how to file accurately and efficiently. 


The information-packed seminar covers these timely topics: 

* Part 90 frequency license application and Form 601 

* Acquiring and clearing spectrum for VHF/UHF trunking 

+ Getting rid of “Dead Wood” licenses 

» Nuances of the new 150/450 MIlz rules 

- Carrier obligations 

* 800 Miz relocation and its future 

Conducted by PCLA staff. experienced in spectrum management responsibility for fre- 
quencies including low band. VHF. UHF, paging. 800/900 MHz business radio and 929 
MHz paging in land mobile radio. 


Course includes continental breakfast and exhibit hall pass 


thursday, April 29> 7:30-9:00am 


RCA Breakfast Meeting 


In IWCE’s effort to provide the best education in the industry, the RF Design Seminar 
Series provides technical sessions and tutorials for engineering professionals. As 


today’s marketplace continues to be re-defined, so do the strategies needed to bring 
these products to market. The RF Design Seminar at IWCE provides educational 
workshops for radio frequency design engineers and managers. You can register 
for individual sessions or save big when you register for the entire seminar track. 
Includes IWCE exhibit hall pass and course materials. 


@ Subsystem 
Design Track 


{Instructional Level: Intermediate) 


Practical Filter Design (S1) 


Tuesday, April 27+ 8:00am-5:00pm 

Covers all aspects of practical lumped element (L-C) and distributed (transmission line) 
filter design for applications from 1 MHz to 18 GHz. Emphasis is on the frequency range 
from 70 MHz through 5600 MHz for CATY, instrumentation and wireless systems such 
as mobile radios, cellular, PCS. satellite systems, WLAN and telemetry. Topics include 
components, loss, realizability, computer techniques, equivalent networks. convention- 
al transforms, group delay, symmetry, coupled resonator, printed and machined filters. 
Presenter: Randy Rhea. Eagleware 


Oscillator Design Principles ($2) 


Wednesday, April 28 + 8:00am-5:00pm 

Learn a unified approach to the design of oscillators with L-C, transmission line, SAW 
and crystal resonators. Oscillators are demystified. Design by modifying existing 
designs is replaced with a complete understanding which leads to higher performance 
and lower cost oscillators. Both ¥CO and high stability fixed oscillators are covered. 
Topics include starting. non-linear behavior, phase noise, harmonics, tuning. Q and 
low and high power. Principles apply to most oscillators but the 100 to 2400 MHz fre- 
quency range is emphasized, Presenter: Randy Rhea, Eagleware 


Bi Digital 
Applications firts% 


(instructional Level: Intermediate to Advanced) 


Frequency Synthesis and Phase Locked Loop (D1!) 


Tuesday, April 27+ 8:00am-5:00pm 

A course designed to help engineers design state-of-the-art frequency synthesizers that 
are used in all modern communications equipment. The emphasis is on understanding 
the basics and how to model and analyze the operation of phase lock loops to meet 
specific performance requirements. Extensive use of circuit and mathematical model- 
ing is used to model loop performance such as switching speed, modulation, phase 
noise and acquisition. Real world problems, including noise, spurious and shielding are 
presented. The various components that comprise a PLL including oscillators, dividers 
and phase detectors are discussed. There are cxamples of state-of-the-art commercial 
products. New techniques including DDS and fractional N are presented, The course 
concludes with « section on testing the PLL for verification of design parameters. 
Presenter; Eric Drucker, PLL Consultants 


Digital Signal Processing 

Part | (D2) Wednesday, April 28+ 8:00am-5:00pm 

Part Il (D3) thursday, April 29- 8:00am-5:00pm 

This two-day course provides an introduction to Digital Signal Processing that is both 
understandable and comprehensive, Although the mathematical content of the course 
is low to moderate. the fundamental equations of DSP are gently introduced and care- 
fully explained. With full sympathy for the DSP beginner, this course uses just enough 
mathematics to develop a fundamental understanding of DSP theory, and illustrates the 
theory with well-chosen examples. Low-pass and band-pass sampling, discrete fourier 
transform and finite impulse response filters are covered. Presenter: Richard Lyons, 
Besser & Associates 


BASE STATION WORKSHOPS 


After its well-received debut at IWCE "98, this series returns lo IWCE as a vital part of the comprehensive program- 
ming for base station operators and technicians, Whether a beginner or veteran, the base station workshops. 
offer solutions you can put to use right away. Industry experts predict that 100,000 base stations will be in 
operation within the next few years. A key aspect of the performance of these systems is training and educating 
the on-site support staff: This series of workshops form a comprehensive instructional program designed specifi- 
cally for the needs of the base station technician and operator. Attendees may register for individual courses 

or save big when you register for the entire sequence. Includes IWCE exhibit hall pass and course materials, 


Fundamentals of Radio Communications (W1) 
Monday, April 26 + 8;00am--5:00pm 

This course will focus on the basic elements of radio communications systems, as well 
as propagation and the base station operating environment. Upon completion of the 
course, the attendee will have been exposed to information describing the components 
and operation of the systems s/he maintains and the nature of operational perfor- 
mance problems that are typical in the communications industry, Presenter: Al Scott, 
Besser & Associates, 


Testing the Base Station RF Subsystem (W2) 
Tuesday, April 27 - 8:00am-5:00pm 

The most important job of the base station technician is to ensure that the network is 
working properly from the standpoint of its RF components including receivers, trans- 
mitters, amplifiers, baseband subsystem, transmission line and antenna. This course 
will provide a thorough examination of the parameters that must be measured, the 
instruments available to measure signals and the methodology behind the measurement 
technique, Specific test equipment will he used to demonstrate the discussion which is 


For conference updates as they develop, call FAX-ON-DEMAND at 1-800-601-3858 or +1-732-885-6723. 


@ Technology 


(Instructional! Level: Technology Introduction) 


RF and Wireless Made Simple (T1) 


Tuesday, April 27+ 8:00am-5:00pm 

This tutorial-level course is ideal for technical managers and marketing professionals who 
need to know about RF and wireless technologies without suffering through lengthy and 
complex mathematical explanations. This lively and informative course includes time 
devoted to RF principles, systems and devices. Discussion also includes highlights of wire- 
less systems at a block diagram level, Presenter: Al Scott, Besser & Associates 


Measuring the Wireless Transmission Spectrum (12) 


Wednesday, April 28 - 8:00am-5:00pm 

Discover the power of the latest spectrum-hased measurement and analysis techniques 
for the wireless spectrum. How do you catch, identify and eliminate impairments in 
your cell phone transmissions? How can you get optimum spectrum utilization efficiency 
for your pager system? What is the digital modulation spectrum about? Discover differ- 
ent measurements that are possible in the frequency domain, such as: spectral purity, 
occupied bandwidth, adjacent channel power leakage, spectral regrowth, interference, 
signal-to-noise-ratio... and much more. This course is presented by the recognized 
expert in the field, author of reference books on spectrum analysis and Fellow of IEEE 
for contributions to spectrum analysis. Bring your questions on spectrum analysis and 
you will leave with answers, Presenter: Morris Engelson, Joint Management Strategy 


Antennas and Propagation for Wireless 
Communications (T3) 

Thursday, April 29 - 8:00am-5:00pm 

This tutorial/workshop provides a fundamental and broad introduction to antenna 
properties, antenna design considerations and RF propagation issues. It begins with 
basic concepts and definitions used in the antenna and propagation industry. Antenna 
characteristics such as VSWR, radiation pattern, polarization. axial ratio, directivity, 
gain and EIRP are defined and their impact on wireless system performance are illus- 
trated. Also, an overview of different antenna types including wire antennas, portable, 
microstrip, circularly polarized and aperture antennas is presented, as well as the basic 
concepts associated with the design and performance of antenna arrays. RF propaga- 
tion issues such as path loss, multipath fading, polarization distortion, noise and 
interference and diversity implementation are described and their impact on system 
performance is illustrated. An overview of the different types of antennas used in 
today’s wireless communications systems is also presented. Plus some practical exam- 
ples of the concepts presented and demonstrations of actual antenna design using some 
commercially available antenna design software. Presenter: Steven R. Best, Cushcraft 


o Engineering ffrrad 


(Instructional Level: Engineering Introduction) 


Wireless Engineering 
{CEU Credits Available) 


‘This series is designed for engineers who have no previous experience or those who need 
to “brush-up” on their RF design skills. It’s also useful for managers who need to become 
familiar with RF terms and concepts to better communicate with their design team, 


Part |: Foundations of RF Hardware Design (E1) 


How Wireless Systems Influence Hardware Requirements, RF Circuit 
Fundamentals, Components at RF Frequencies and Transmission Lines. 

Tuesday, April 27 - 8:00am-5:00pm 

Fundamental circuit concepts such as gain, bandwidth, noise figure. resonance, and Q 
are presented. The behavior of passive inductors, capacitors and resistors at RF frequen- 
cies is reviewed and methods of modeling them discussed. Transmission line theory is 
reviewed and principles of the Smith chart are presented. Presenter: Robert Feeney. 
Georgia Institute of Technology 


Part II: Techniques for RF Hardware Design (E2) 


Impedance Transformation Networks, Device Models and Design Using 
$-Parameters Fundamentals of Computer Analysis and Optimization. 
Wednesday, April 28 - 8:00am-35:00pm 

Both graphical (Smith chart) and analytical methods are presented to show systematic 
procedures and techniques applicable at RF and microwave frequencies. Example net- 
works are designed and discussed. Active device models are discussed and the theory 
and use of $-parameters for RF is presented. Presenter: Robert Feeney, Georgia 
Institute of Technology 


Part Ill: Amplifier Design (E3) 


Biasing, Stability, and Example Designs of Low-noise, Wide-band, Feedback 

and Power Amplifiers. 

Thursday, April 29 - 8:00am-5;00pm 

The third day uses the theory and techniques developed in the first two days to design 
RF. VHF. UHF6. and microwave amplifiers. Other practical topics such as out-of-band sta- 
bility and bias network design are also discussed.Presenter: Robert Feeney. Georgia 
Institute of Technology 


applicable to a variety of manufacturer's equipment. The attendee will be exposed to 
the differences between measuring analog and digital systems, measurements specific 
to digital communication systems and measurements specific to TDMA and CDMA 
access methods. Presenter: ‘IBA 


Maintaining and Troubleshooting 


the Transmission Chain (W3) 


Wednesday, April 28 + 1:00pm-5:00pm 

It has been stated that 60 percent of the problems encountered in wireless base station 
operation are caused by transmission line, interconnects and antennas. These compo- 
nents are exposed to a harsh operational environment. This course will familiarize the 
attendee with the transmission of RF energy from the transmitter to the antenna. It 
will highlight the areas in which problems develop, how to spot them, remedial 
methods and tools available to verify the problem is resolved. Presenter: TBA 


Maintaining Reliable Base Station Power (W4) 


Thursday, April 29> 8:00am-12:0fpm 

Maintaining reliable electrical power to the base station is an essential concern. This 
course will outline the types of electrical disturbances and their effect on the buse 
station power supply, problems that can develop, tools available to spot them and 
measures that can be taken to prevent power quality events from disrupting opera- 
lions. Presenter: Mark Nielsen. Northern Technologies 


Understanding and Maintaining 


the Wired-to-Wireless Link (W5) 

Friday, April 30 + 8:00am-35:00pm 

Maintenance of a base station does not end with the RF system, The interface between the 
hase station and the wired telephone network as well as the back haul link to the central 
station are equally important. This course provide an overview of these links, the parame- 
ters that must be monitored, problem areas, measurements and remedial measures, 
Presenter: Harry E. Young, Young Ideas Tclecommunications Consulting 
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For information on exhibiting, please call Renie Fuselier, Sales Manager, at +1-720-489-3 137. 


ADVANCE REGISTRATION FORM 


Please complete al] questions. Photocopy for additional registrants, Incomplete farms cannot be processed. Photography is not 
allowed in exhibit hall. Must be 18 years of age to attend. You will receive written confirmation if you register by March 26, 1999, 
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Aprit 28-30, 1999 
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; G \4 Specialized Mobile Radio System Q Wireless Billing 
41 $280 Operator R Mobile Office 
1.3$280 i Enhanced Specialized Mobile 
La $280 Radio System Operator 4) WIAT BEST DESCRIBES YOUR 


J ‘4 Community Repeater Operator 
I$ 50 K ‘4 Satellite System Openttor 
Sales and Distribution 
L | Dealer/Service Shop 
M (2 Distributor 
N [1 Manufacturer's Rep 
P ld Agent 
Q UO Retailer 


PURCHASING ROLE? {check only oned 

A | Make final decision to 
purchase product 

B '4 Recommend/specity 
products for purchase 

C (1 No purchasing role 


+f registering as Press/Media. please send credentials with this form, 


(4) METHOD OF PAYMENT 


after 


(4 Check # (make payable ta WCE 99} 
4/2/99" 
$440 _ Charge: O Visa Ut MasterCard AMEX 
$830 CARD # 
US1180 EXP. DATE 
CARDHOLDER NAME 
SIGNATURE DATE 


Cancellation Policy: Intertec Exhibitions will offer a refund less a 25% administrative 
fee as follows: Requests for refunds must be made in writing and postmarked or fax 
stamped no later than March 26, 1999. No refunds will be issued for amounts less than 
$100. Substitutions are welcome in lieu of cancellations. No refunds or credits will be 
issued after March 26. 1999. Please allow four to six weeks for processing, 


J $1090 
a !4 $300 each 
(4 $17 Qeack 


AILS Workshops .. 


Full day courses (W1, W2, W5) 
Half day courses (W3, W4) 


Base Station Workshops Registration Subtotal: $ 


Mi SPECIAL EVENTS After 4/2/99 on a space available basis only PCIA 
members 
P (4 PCIA Workshop (Tuesday, April 27) oo... cence 4$230 


tuctudes continental breakfast on Tuesday and exhibit hail prass for alt three days 


‘TOTAL REGISTRATION FEES; $ 


Badges will be mailed if registration form is veevived by March 26, 1999. Otherwise, please pick up your badge on sife. 


+ Afler 4/2/99, please register on site. 


members 


after Questions? Call Intertec Exhibitions at 1-800-288-8606 or 
4/2/99* +1-303-741-2901L 
S140 : ; . 
In which hotel will you be staying? 
4 S30 each 


14 $220 euch 


6) SEND COMPLETED FORM 


AND PAYMENT TO: 


Non: IWCE 99 Registration > Intertec Exhibitions 
5680 Greenwood Plaza Boulevard, Suite 100: 
Englewood, CO 80111 


or FAX registration form with credit card information to: 


+1-720-489-3165 


{frou mail your registration jorm, please do not fax it and risk duplicate bilting, 


13 $280 


Reserve your spot in the next issue! 


Phone: 913-967-1861 
800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Dawn Rhoden 
Classified Advertising 
Manager 


ne Index 


Accessories .. 

Business Dppartuniy.. 
Computer Software .. 
Employment 

Equipment For Sale 


Professional Services 
Rentals 

Repair Services .. 
Services 

Tower Services 
Tower Space 


professional services 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
121 CrowellLane « Lynchburg, VA 24502 


«GE Portable Radio Service Depot 
Factory Approved Nationwide 
¢ Current Product Lines 
SE LCALANE * Voice Guard Centified 
FOR QUALITY SERVICE ° Public Service Trunking 


= = -* Suflace Mount Technology 
ERICSSON = (804) 239-3049 
™ PROJECTS UNLIMITED 
INTERNATIONAL 
Specializing id Conmuneabens Sotutions for Developing Countries 
international and Domestic Consulting Services 
« Voice/Data HF/VHF/UHF/Spread Spectrum 
« Fax & Internet email by HF radio 
« Manufacturer Support 
* Installation/Training 


P.O. Box 146, Twin Peaks, California 92391 USA 
909-336-5216 909-336-5217 Fax 


FREDERICK G. GRIFFIN, P.C. 


$ 3229 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paying, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


ERNEST N, MANN 
PRINCIPAL 


HANH te SS NOTH CRE RED. 


GREENFIELD CENTER 
NEW YORK [DiS 
PORE S04 490 221K 
FAX STB BVAOI tel 
TRAE MANAG COM 


ILLECOMMUNICATION SYS ILS, 
OPSIGH AHL CONSULTING SEIYINES, 


email: prajunitd @compuserve.com 
http:ourworld, compuserve,com/homepages/projunitd/ 


MCCON 
HERB SACHS, CONSULTING 


Mobile Communications Consulting Specialist in Public Safety Communications 


S.R. McConoughey, P.E. 


Principal 


P.O. Box 729 
Bowie, MD 20715 


13017 Chestnut Oak Drive 301-464-4268 


Gaithersburg, MD 20878 (301) 926-2837 


OMNICOM, Inc 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE: (850) 224-4451 » FAX: (850) 224-3059 
E-mail; omnicom@polaris_net 


| THE PORTABLE DEPOT. 


* FACTORY TRAINED TECHNICIANS 
(se) * SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE » 
* EDACS & AEGIS ¢ 
* VOICE GUARD CERTIFIED « 
+ MPO, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Bax 338C » Lynchburg VA 24501 


ERICSSON 2% 804-237-3427 GiB 


ROBERT H. SCHWANINGER, JR. 
ATTORNEY AT LAW 


BROWN AND SCHWANINGER 
1835 K STREET. N.W. 

SUITE 650 

WASHINGTON, 1.C. 20006 
(202) 223-8837 


GE PORTABLE SERVICE 
* FAST TURN 
«WARRANTY 
= $48.00 hr/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 acm en 
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COMMUNICATIONS GROUP 


RAYMOND C. TROTT, P.E. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 * Fax: 972/580-0641 


R.F. Consuttina, INc. 


Glenn B. Hammond 
Attorney-At-Law ¢ R.E Engineer 


P.O. Box 1869 
Roanoke, VA 24008 


Business: (540) 992-1382 
Pager: (800) 823-2910 


employment 


SR. COMMUNICATIONS ENGINEER 
CITY OF SAN DIEGO 

SALARY: $4557-$5510 MONTHLY 

EXCELLENT BENEFITS PACKAGE 
Requires 4 years f/t professional RF engineering 
exp. w/multi-site and multi-frequency radio com- 
munications systems, FCC General Radio Tele- 
phone lic., AND BA in Electronic or Comm. 
Engr., or Eng. in Training Certification (E.1.T.) 
or Reg. with a State licensing board, 


For more info. and application forms, pls. call our 
jobline at (619) 682-1011 or visit our website al 
www.ci.san-diego.ca.us or City of San Diego 
Personnel Department, 1200 3rd Avenue, Suite 
101A, San Diego, CA 92101-4107. Resumes not 
accepted in lieu of application form. 


TWO WAY RADIO TECHNICIAN 


35-year-old GROWING Motorola MSS in 
the state of Wyoming with Multiple loca- 
tions has openings for 2-way bench/field 
technician. Must have at tod 5 years 
experience in installation, maintenance & 
componentlevel repair of major brand 
communications equipment. We offer 
benefits (including 401[k]}, competitive 
wages, and a working team. Mail or fax 
resume to: 


Two Way Radio Service, Inc. 
418 North Conwell, Casper, WY 82601 
Fax: 307-473-2501 


eee classificl Sa 


employment 


Join Our Winning Team! 


Rural Telephone Service Co., Inc , a Motorola full 
line dealership and service facility specializing in 
Two Way Radio, Paging, and Cellular, is seeking a 
bench/field technician. This individual will install 
repair, and maintain communications equipment 
including radios, pagers, alarm systems and 
SCADA equipment to the component level 
Requires Associates Degree in electronics or 
technical school equivalent, FCC or NABER 
Certification, five years minimum work experience 
in Two Way Communications. Motorola 
background preferred 


Equal Opportunity Employer 
Rural Telephone offers a competitive salary and 
provides a comprehensive benefits package 
including health insurance, 401K and retirement 
Please submil your resume and a cover letter 
stating which position you are applying for recent 
salary history and three professional references 

by February 22, 1999 to 


Michele Nowell 
HR Director 

P.O. Box 158 
Lenora, KS 67645 


SERVICE MANAGER 


Are you a Service Manager with a 
proven track record? Stuck in your 
current job with no room to grow? 
Have an entrepreneurial mindset? 
Would stock options or business 
equity interest you? 


If so, Houston Two-Way Radio, a full- 
line Motorola Dealer and MSS, has 
an exceptional job opportunity 
speced just for you. 


As Service Manager, you will have 
full operational and profit respon- 
sibility for the company’s service 
operations within the Houston 
area. Additionally, you will receive 
an executive benefits package 
that provides for an equity inter- 
est in the business. 


Interested? Fax or mail your resume 
to: 


HOUSTON TWO-WAY RADIO 
5200 Mitchelldale, Suite D-4 
Houston, TX 77092 
Fax: 713-681-5940 
Job Code: SM 


PAGING TECHNICIAN 
(Systems Technician) 


Due to tremendous growth, KINI L.C., the management company for Kan- 
sas Cellular, the leading wireless communications company throughout 
rural Kansas, is seeking a Paging Technician (Systems Technician). Ap- 
plicant should possess the following: 


* Ability to perform installation, testing, monitoring, maintenance and 
operation of all paging systems and associated hardware & software. 

* Ability to repair and complete warranty upgrades on paging units and 
all associated hardware and software. 

* Ability to provide technical support to customer service and cellular 
technicians. 

* Ability to resolve system trouble and to stand system watches. 

* Highly motivated and team-oriented. 


Qualified candidate will receive a full benefit package that includes health, 
dental, vision and retirement. Send or fax resume and cover letter to: 


KINI L.C. 
ATTN: Human Resources (GT) 
PO. Box 5090 « Salina, KS 67402-5090 
Fax: 785-823-3856 


Kansas Cellular 


sS The State’s Largest Cellular Telephone System 
YOUR TOTAL COMMUNICATIONS SOURCE! 


TWO WAY RADIO TECH/SALES 


40-year-old GROWING Multi-line Dealer with multiple facilities 
in Indiana, Kentucky and Arkansas has immediate need for 
Mobile & Portable Two-Way Technicians and Sales Staff with 2 
or more years of experience on Motorola, G.E., Kenwood, Stan- 
dard, LTR or similar equipment. FCC or NABER Certified. Full 
benefits, competitive wages, incentive bonus package, excel- 
lent working conditions and advancement opportunities. 
Send resume to: 
1-800-288-2430 or FAX: 1-317-248-0118 
COMMUNICATIONS MAINTENANCE INC. 
5601 Progress Road 
Indianapolis, IN 46241 
Attn: Personne! Dept. 


COMMUNICATIONS EQUIPMENT TECHNICIAN 


Illinois Central Railroad is accepting applications for Communications Equipment Technician posi- 
tions headquartered at either Jackson, MS or New Orleans, LA. Both positions require FCC or 
NABER license, valid driver's license, and a minimum of 2 years’ communications equipment install/ 
repair experience. Computer literacy and VHF radio experience a plus. These positions will install, 
maintain, replace and repair electrical, electronic, and mechanical communications equipment, 
including power sources, circuits, switching equipment, wheel defect detectors, and transmission 
facilities; and troubleshoot communications equipment to analyze and isolate malfunctions. Bench 
repair experience of Motorola portables a plus. Requires some travel and on-call responsibilities. 
For immediate consideration, fax (312-755-7575) or send resume with letter to: Manager—Employ- 
ment, filinois Central Railroad, 455 N. Citytront Plaza Drive, Chicago, iL 60611. EOE M/F/DNV 


Looking to fill a position in your company? 


Advertise in the Employment section of MRT! 
Call Dawn at 800-347-9375 for more information. 
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equipment for sale 
CMC ENTERPRISES 


2-WAY, MICROWAVE & TELECOM EQPT. 
ee n Cc oO = r S Quantity Equipment List Price 
TS Farnon FAS6000€ Hotstdby 6Ghz radios (per aealaiba at 2.0 


x 20 Kenwood TK920 UHF mobiles complete ..., . $160 22.0 
ST EE L KEYS 50 Motorola Starplex Channel Modems MUN6287 .... $200 ea.O 
04 Motorola Maxtrac LS 8ODMHz7 LTR VGC... . S200 22, 


SEALED GOLD CONTACTS J | SE Eee ating 


‘ 50 Motorola Starplex Term Caids MLNG2B8 . $80 22.0 

An ultra high quality DTMF Encoder 05 Matornta Micor Base staion, high band 80w....,, isu) ea 

“othif} j 10 Motorola Maxtrac §00 B-1 75 ea 

for absolute reliability and function. 20 wor MTX slovaese mise, i -subtieat $225 aa} 

80 Granger channel modems. wi' signaling a, 

S Gontacte ary, ee cs ab Ges 0 Fannon Al-2 1.7-1.99 (nov-standly $600) vulstandyy .. $1000 2a. 

® Completely Sell Contained — No RFI 1000 Asstorted Teliabs telcom signaling modules SCALLS 

@ Simple 3-Wire Connection @ Output Level Ad; 75 GTE Linkuri 464 channel modems : ts ea 

R, 5 to 16vd BQ Rockwell channel modems sia ea. 

S Wied fanberentn Rutger Esme 100° i Baas ee ee ena? 
é ictaphone ich fogging recorder ..... ( 

@ Supphed with instructions, Schematic, Template & Hardware 50 Motorola Mitrek 42-40PL Bon. a ae em 

I~ i 30 GE Master || 100% 42-50 are 
Call or Write for Free Catalog ——~ 259° - ONew ListingO Call Charles at 336-769-2885 


PK-1571"/PK-1K$78* VISA/ AMEX PK-2$76"°/PK-2K$83* For more equipment, visit our website at www.cmeent.com 
W/Relay *Request Quantity Price W/Relay 


1516 Cassil Place 


Mail Pipo CCommunications Hollywood, CA 90028- ~s 


Order 


Clean mobiles and walkies—quaranteed. Will pro- 
gram to your channel at no charge if programmable 
(except Icom) or will crystal for $25/channel. All 
mobiles with power cord, bracket & microphone. 


3 ae neseccgpnt Tel: 323-466-5444 
To: Emphasis is on Quality & Reliability Fax: 323-466-1520 


. 450-470 MHz 
Parts of Los Angeles area code 213 is now 323. 12 Maxon CP-0520. 4ch. Sw v/CTCSS wvall chgr. 


Circle (75) on Fast Fact Card add $30 for hi-rate drop-in chgr. New batt. .......$170 ea. 
2 Maxon SM-4450 mobiles, 16ch, 40w _.. .. §200 ea. 
1 Icom ICU-400 fact. recond’n. 35w, T6ch .. .... $200 
1 Johnson 7172, t5w, 8ch ics histonn- $170 
perros Rrscgst Low PRICES a 1 Johnson 7185, 35w, 200 cc. $215 
Now You Can Solve Voter ae a aren se | | 1 Uniden SMU-4525, 25w, 10ch $125 
Rit tkew Vaecaihis ; Stine 2 Standard GX1500U, 15w, dch ..... 
System Problems Fast! hse yet Susea | | 3. Maxon SM4020A, 30, doh 
a MOT Mivxar motte, 30 to 36me sis? 1 Regency 100w repeater w/duplexer, good cont n $1200 
MOT Moxy UMF with desk mike siz7 1 Johnson PPL-6060 repeater, 10w w/duplexer ...... $600 
H MOT MaraTrac low band mobdes 100w 42-S0me waer, PL $395 ea. 
Remote Comparator Display SMSC man Nee ocawee | | SmeITaM 


3) Uniden AMH-300D, 30w, 2ch ou $125 8a. 
Contact Communications Inc. * 501-646-6142 


MOT Mitrea tow band matulas 1UOw 40-50me w'ace, PL $'9sea 
MOT MM: SOw UHF enobiles wiace . PL S160 ea 
MOT Mirek 100w Gases. JO0me Wreenote comral mod. PL $895 ea 
MOT Mitrak 100w tases. 40-50me Iocalrerncte contrul mod PL $895 ea 
MOT Marek | t0w VHF tase, PL localremote control mod. PL Sees 


Remote MOT Mitrok UHF 50w base, localiromol ital mudel, PL ss00 
cae mor vont vie 60w base. local, le canteol alah PL ‘S550 © 7 rau 
Seren eae aiden. tee imulcast 
MOT Muirok UHF SOw mobelas drawer urnts Lotols $300 OLUTIONS 
MOT Mitroh GOw, 3O-40mc, deawor units $7500 i 
MOT Micor motwlos VHF 1 1Ow, PL, wiace $195 ea. i 716.223.4927 TEL 
MOT Micor mutiios, 100w, UHF PL, wee $195 
pid eicosanoid ae ob 716.223.3285 FAX 
MOT Pak Aal ropeatues VHF ¥ $195 ea 
: poet ou eon from a Remote PC UATE BA lesouar RRO oa eee he ee j www.simulcastsolutions.com 
'OSi aintenance jime MOT HT 1000 VHF 16 bog — wiropedd charger $06 
* Finds Intermittent Problems Fast MOT GP-360 VHF. 1G frag , origi ee oo SOS 
* Reduces Receiver Downtime MOT MTS00 porubioe VHF awbalis. & chargers 313680 
; Loge Receiver Faltures pecid\sesl ours nein © aad 
odular nda. MOT Motrac VWF ropontors, 110w. Model C /3MHY 3101 AT $800 & 
ee mor i UF ur vf IW portatios wants, batts., chi... meee 
MOT Olrorion SY VHF pagor wicharger pooee SID 
wal gystem Planner = ol alm =e 
GE Rang: mobiles 95: 50mc, Ow, wae. . 7 . $296 ea. 
GE Mivwl ¢ i} Uh aF wie aise witev! pro-minp CG, ace, ; S/N Voter 
meotiny hull Laclory specs . cee $5 
GE da anor WttOw E Serge VIF hovey duty mubilo wi? revs, ace, $296 
Transmitter Coverage Problems? | (6 (iin wu monon vil wird. woe a $18 08 See Booth #1356 at IWCE 
7 K GE Cuntom MVP 42.50me Tmabila, wace . $155 
; Transmitter Steering Unit : GE MFO VHF high band portatye want, batt , wht mic, Fehigr, Gbeh . $296 
: AE nol contained ULF mobile anpplitioy ¢! ~ $2 
, c), ee =| [” EQUIP FOR SALE 
ian Pe ralccre persed ev | | Aircraft frequency (118-136 MHz} 
x GE Masti 1 1G0w UNF repaator $2,795 Johnson’s Comco 730, 3ch, 5w RF 
GE Maste lt 11 Ow base stitlaviopenter oo. $3,550 j 
eset : ‘ w/power cord, microphone & bracket. 
GE Exoculvo WYNE bose slahon cece ee SURG , 
* Use with Multiple Transmitters to = pea : UHE base station Seek All have ground control 121.9 installed, 
aE S550 Scan bonds 20 H i+; H 
Extend System Coverage Kinmond THBC2U on arth ater buwrsiownbox 227 ma7m saan] | SOMe with additional. Clean, will make 
* Automatic Transmitter Selection New Kenwood TK-860H d5w, UHF inobile, 32ch sean $395 good Unicom or Ground vehicle 
Kenwood KPS0 programenaer $45 3 > 
as vo towne ge sive gaan tial tlt eee ar oe mobile units. 6 units @ $250 ea. 
is Gaps in Existing Coverage Konwoed Model KPS. 10 power supply $100 3 q 
* Better than Relay-Based Controllers rato otis onal = PS Renae 
* Works with Standard Base Stations Néw Astron ¥S70M Beach hia wioph sierale mdyusiobio. = ~61 
voltage & amp moles S50 
Er Products Inc. — Midland UHE 8 trequoncy mobile 
Land Mabile Radio Solutions istaiie Paces Onpy 
No Credit Cards, No C.O.D.s * « 
1211 West Sharon Road, Cincinnati, Ohio 45240 N.H. COMMUNICATIONS Co. Sell it FAST in 
sidsapripnoeicecom on mela 
: Manchester, NH 03108-5342 ta 
www.ctiproducts,com/landmobile 4 
Bag oh egal MRT Classifieds! 
Circle (76) on Fast Fact Card Circle (77) on Fast Fact Card 
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equipment for sale 


BUY * SELL « TRADE + CLEAN WORKING EQUIPMENT 


Gases, Repeaters, Paging TX 
SMSF 5000 74CXB 7906 460 MHz 100¥1 Repester From oo 
2O-MSF 5000 C74CLE 7100 UHF 110 SingiMéulh user Programmed 
Species From. $2500 
5-Mot MCR-100 UHF 25 Walt Repenier From $1495 
3-Micor 75¥ UKF Repomo: ca 
1 -hoor 250 UHF Repeater Com 
20-GE S00 MH2-PAC-8/ 45W/ Repentes 4 Degial Paging Station . Cal 
16-900 Mbt Paging Tx Mot GE, Granger From $993 


20-Mastt 1-E 7517 UHF Mobile Repeotery wi Oupleser From S283 
YO-MICOR 809 MHz Repientets 1250 From $1090 
SO-Niacor Base/Repewion. 100-375 Walt Luw of VHF From $795 : . an: = a . Z f ‘ 


1-MSA 7000 Base/Papeig 1X CP4GRB & CTIKSB Aple From $1595 


20-Mast I Base epentiets 60-250 Watt All Bands From $1495 > _ iz jist 25 
2-Mitrek Basu 100 Wait Ad Barats call i a Oo r (1] 
Z5-AeIovON Plonter 1000 VE Repeaters ACEO 250¥ Cal ¢ di 


Hiotailes 2540 Metz 

50. Rater 190 Wan 32 Channel From $295200- Fy J 
cio rit nee Catalog! _. 
MOG Maron 39-50 NM bo Wart From $50 % Ne os 
20-Dets 2b42/42.60 Me 100 Watt From sco © SeROR Ne 
200 Mast I 30-50 WHE 60: 100 Watt From $50 

10 Mictaind 70-568 100 Watt UM, 6-42 Nise 5198 WWW.antenex.com 

Moblies 150-175 MHz — a. 

10-Mitrck 45-40 Walt 4 Ch, From 350 

6-Midland 70-480 0 FM Fram $0 

‘S50-Syriter X 110 Véult Ja Ch From $00 

20-Masir Il 3-100 Watt ib Ch From $50 

20-Della S 100 Watt From 3100 

50-PAC-AT 15 Wait Motil Rogeinior From 300 

200-Asrotron Plonwer 2000 ACSO 25 Cait 

UHE Mobiles 450-470 Mitz 

3O-Synice X 9000 T74KE 110 Whit Sale 105 

10-Specira THIFWATHADAK 1 10Wvatt X9000 From 3793 

4 Ranger Sovvant from $200 

P-Dets SX 100 Watt From $wo 

20-Syntor X TIAVBN 32 Ch t1OW From $100 

2D-System 9000 PAC AT 4KEAI00GA From sH95, 

SO Mast: 0 45-100 Wan Repeater Bubders Fron $100 

1S-Mct PAC-AT Motnie Repeaters Frm sz00 

BOidares T4414 60 Vian from $100 

200 Mitr Montes 

TOMTX 8000-B-7 Hurry Fecen S35 

20:Syntor K 4000 35 Wan From $100 

S-Specira TASKGASSICOAK 142 Smaritet w VAS A Siren Catt 

SO-Maatac BOOT 15-35 Wait +17 From 3140 

20-Specira 90 Sale From 5254 

ZO-EX 11.35 Wal Wii 1 PA, From 9100 

Misc toms 


40-Certracom || Contret fy, Gorselon 01M CED Panels, Cabinets, . Call 
6 Cantracom | Consoton & Lola of Paris Call 


500-MOT & GE Tonv 4 OC Rorneton All Tyowe Call 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
ORDERS A BIDS: 800-423-3050 FAX: 501-676-2475 


@ For Expanded List, updated weekly, lonk at our 
Website; www. barnettelec.com 


ir Info: 501-676-5506 
Nqgeagy’| VISA & MC Accepted, NO COD’s a 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
Circle (78) on Fast Fact Card It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 


MKT Classifieds work! 


Circle (79) on Fast Fact Card 


* BOARDS * STRIPS * ACCESSORIES * ELEMENTS * REEDS « 


PCI — PEKAAR COMMUNICATION INC. 
$ Specials of the month $ s of Gregory Electronics 
MOTOROLA Mitrek Tabletop base model L-44 JJA 40 watt UHF 450-470 tango e eee 
MOTOROLA Senser pockel pager. low band on 43.42 mhz and ne-band on 152.24 mhz wichargers, AS-IS - 
ZETRON table top pag encoder Mods! #15 .... a 
GE RANGER mobiles 100 wafl, UHF with standard accessories 


800 MHz LTR Mobiles 
EFJ @ Kenwood @ Uniden 


» TRADE * 
ANG « 


800 MHz Motorola Mobiles 
Maxtrac @ Spectra 


UHF Conventional 
Kenwood @ Midland @ Motorola 
Call for Current Selection! 
MOBILE RADIO ENGINEERING 


Ph: 612-544-3319 Fax: 612-544-2078 
E-mail; MRE@VISI.COM 


GE DELTA S or SX Mobile—110w. ni-band, 150-170 range wiaccessonos 

GE MPS Ponables synthesized version of MPX high band with battory 

GE MPA Portable 16ch hi-band with antenna 4 batlery 

GE MARC VY SAM trunked repeater 800 MHz range, fess duplexer & cabino! 

GE PHOENIX Mobile NSHH7W40TB—Hi-band dual prionty scan/grey case wilh accessones _.. 
MOTOROLA SABER Portable 12ch hi-band wilh antenna. less battery ‘ <3 
GE ponable model MPR of MPX UHF or hi-band AS-IS 

GE CMX 8630 mobiles 800 MHz range wiaccessones 

Ericsson GE MOS mobiles comb. TLBO0, S8GOMMz range wiaccessorios 

Catalog Available...If you can't find it, try us! Call (973) 772-0704 or 


*SG33u + SiNAW314 « SSIHOSS3990V > SdIH1S « Ssqyuvog + 


TIAS ¢ 


= 
pm 
uu 
w” 
° 


«BUY 
* F0VUL « 
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equipment for sale 


° PAGERS ¢ PAGERS ¢ PAGERS * PAGERS» PAGERS « PAGERS + 


MPMANUS 2 >y% 
OMMUNICATIONS 


* Refurbished Pagers 
* Pager Repair 
¢ Factory-trained techs 
* New Motorola Pagers 
* Parts & accessories 
We Buy Pagers 
“ONE CALL GETS IT ALL” 


400 North Fifth Street 
Blytheville, Arkansas 72315 
Phone: (870) 763-6250 « Fax: (870) 763-6533 
E-Mail: memanus @arkansas-net 
Web Site: www.memanuscomm.com 


MINITOR Ill 
NOW 
AVAILABLE 


me 


eXpress Xtra 
© Synthesized 


(A) MOTOROLA 


Authorized Paging Distributor 
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* PAGERS ° PAGERS ¢ PAGERS * PAGERS» PAGERS « PAGERS + 
Circle (80) on Fast Fact Card 


(540) 891-0569 We accept VISA and MasterCard 


me MAE CHIE LA 

NING ELECTRONICS 
> Two-Way Radio Communications 
>» New and Reconditioned Radios 
> Custom-Designed Radio Systems 
> Repair and Programming 
> Consulting 
Hi-power/Lo-band PL Mitreks 29.7-38-9MHz 


Saber |, UHF, DES hi-power track & indiv. chrgys. etc.) 
Mid-band bases secure 


Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 


Console interface units 
Secure modenis 

Secure spectratrac receivers 
Digitac comparators 
Centracom Il CEB cards, cont panels & complete 
GCC80 complete (MDC-1200 & MDC-600) 
R1032 DES Test Sets 

R1034 Line Test Sets 

Sirens GE Power Call, PA300, System 9000 


E-Mail: mechem@fls.infi.net 


URL Address: http://www.mechemelectronics.com 
Circle (81) on Fast Fact Card 


MOTOROLA RADIOS 
RADIUS — RADIUS — RADIUS 


Tons in stock at USA's lowest prices 
P110—GP300—SM50—SM 120—M 120 
will absolutely be SHIPPED TODAY! 


Full line of previously owned trunked & conventional radios 
HT600/ VISAR/HT1000/ MT2000/MARATRACS/ 
TRUNKED 800 & 900 SPECTRAS/MAXTRACS/ 

PP1000X /MTX/MTX8000/ VISAR/STX/ EXPO 
RADIO EXPRESS INC. 
OFC: 800-545-7748 FAX; 703-830-8710 


e-mail: radiosdsale@juno.com 
All major credit cards accepted 


SP50 GM300 


Circle (82) on Fast Fact Card 


BUY & SELL: 
LTR-800MHz & SOOMHBZ EF Johnson » Kenwood « Uniden 
MOTOROLA 


- UHF * VHF = 800MHz * S900MHz ; 
* Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 


1-800-786-2199 


ERLING 203 N. Chestnut Street McKinney, TX 75069 


Fax: 972-562-7957 
Nalionwege SOCIATE Mike Malone 
ing Wap Had Eq www.usedtwoway.com 
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All CCII 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Labels 


anchor 1425 LeMay, Carralltan, Tx 


Graphics 972-242-0439 = 800-875-7899 
larketing, Ine. 


"The Labet Experts" 
veww. ANCHORGRAPHICS.com! 


WE 3 ea CELLWAVE Ouplerers, 900 Miz, TDFES428 
14 ca PURC $000 Bases 900 Miu, 023344 
BUY 11 ea PURS SOOO Bases 900 MHe, CASILATIONA 
8 ea MICOR PURC Bases. 990 MHz, CTSUZB1ID1A 
RSMO 5 cy SPECTRA. 900 lane, O37KGASIES 
2 ea SPECTRA. BOD Miz, DASKGASUE? 
10 ca MAXTRAC. 800 Mi. OSSMORSBIAN 
MOTOROLA, va WACS2000. B90 MMH). MOTHX-322W) 
GE AND 5 ea GX. 80D Mie, MNIUGDECR1AN 
T ea MTX800 Ciassic, 800 Mike, H25s8F51B4 
ERICSSON Bees STK, BOO MHz, H35S7D5170GN 
2 wa STX, BUG MHz, H359NC5170GN 
2 wy STANDARD, 800 Mie, WKEYIT 
+ un MIGOR Comm Rplr., 460 MHz, CB¢RCBSIOSAY 
6 ea, MICOR Bass, 460 MH2, C&4ACATIOSAT 
Tt va. SYNTOR X 9000, 460 MHz, T34KEJ7JOAAK 
11 uu. SYNTOR X, 460 Mil, T?4VBU7U04BK 
BY on. SYNTOR, 400 Mille, TAASRAS2ON 
§ oa, MARTINS, 460 Mila, TAX LAZTATBK 
31 ea MITREK, 460 MHz, TM4JJa0000 
2 ea, MCX1NG, 400 Miz, MAM24PSAPDOOUK 
9 ea. RADIUS, 460 MHe, HI4GNUG129 
41 ea PAC AT, 460 MHe Hi4TTya1 108 
VCR | co MSR2O0O Apt, 155 Mra, C73KSB91008 
2 ea MIGOR Base, 155 Mb. C73ATBI145 
TOMES 7 ea SYNTOR X, 155 MMs, TT3VEIZOOSBK 
9 ea SYNTOR, 155 Mis, TRISRAIDODAK 
Denver, 1A 5 ea MITREK, 155 MHz. T#3A9000 
50622 40 ea PAC AT. 185 MHz, HISTTYSI 104 
19 a SYNTOR X, 30°50 MHz, T71VBUT2O4AK 
PHONE: 30 ea MARATRAC 48 MHu, TRIXTAZOAGAK 
(319) 99 ea MITREX, 48 Mi T81JUA4OC0 
10 ea MICOR Bases, 37 MN, C71RTB1406 
RE ORMEOMME 1 ¢) MARATRAC. 37 Mite, T8IXTATTASEX 
99 ea MITREK. 35 Miz, TR1LASSOODK 
FAX 100 €2 Moto’ola SYSTEMS 99 Sirens 
(319) 49 ea Cent'acom 1 Tone Remote Modules 
WANTED: RADIUS Mobiles, Portables, Repeaters 
984-6220 & UNF Syntors . 


TRINITY RADIO __ 
USED RADIOS at Low Prices! 
* MICOR *GE 
* MITREK *RCA 
* PORTABLES = ACCESSORIES 
*» MOCOM 70 ¢ TONE ELEMENTS 
= MAXAR «CHRYSTAL ELEM. 
*RPTAS = BASE STATIONS 
{940) 433-5452 + Email: trinitytwoway.com 


meee classificd 


equipment for sale 


‘Sutter Buttes 2-Way, Inc. 


P ew. 
CS i E: 


. h “Ph: 916-782-1225 Toll Free: 888 700-7532 ° Fax: 916 782-9588 © http:/Awww.2-way.com © E-mail: sales@2-way.com 


4 Motorola MSF 5000 C74CXB71068T 100w 450-470 mhz repeater PC prog. w/melering panel... 

3 Motorola MSF 5000 CSICXB7106BT 330w 150-174 mhz repeater PC prog. w/melering Pane.....imrnnieiensme $7500 
4 Matonola MSF 5000 C84CXB7105BT 250w 450-470 mhz repeater PC prog. wimetering pave. aseneennre $2500 
20 Motorola MSF 5000 uhf various models & options 45w to 100w DCAone Rptr/base.. 

10 Motorola Micor C73AXB31068T 110 PL 150-174 miz repeater {New ft BOX) nererererimnrensmnnnsteeneeermerimanenenn SOOO 
2 Motorola Micor CO4RCB3196BT 75w 470-490 mhz repeater 4 user PL... 

6 Motorola Micor C71 RCB31058T 100w 42-50 mhz repeater. 

10 Motorola Micor C71AC831 068 100w 42-50 mhz intermittant duty base....... 

1 Motorola Micor C73RXB31 9687 110w PL 132-150.8 mhz ep6aLe fn ereerere 

5 Motorola Micor C42RCB61058T 30w 72-75 miz PL/ DPL repeater. 

& GEMastril 100w 42-50 mhz base 0C/Tone control w/ CG___. 

3 GE Masti II VHF 110w base DC COMM a esaneuseusatsnseneinsnenssns 

20 GE Mast Il mobile 150-160 MHZ 110w MC7BKCSE6A w/o acc... 

1 Motowoka Maratrac 110w UHF T74XTA7DAZAK 16 te Wl Sere 
1 Motorola Uttra Star 18 GHZ microwave CALL 
19 Motorola Maxtrac D51MJAS3A5AK 42-50 mhz 60w Bf wiacc..... SEIS SOE T. | 


37 Motorola Radius 051 LRAST34BK 42-50 mitz GOW Bf WCC. nner ene ernse meer e renee ereereeemrenmeeS OND 
12. Motorola Manas 80 D51 TSABOOOAK 42-50 mb tS 
30 Motorola P200 UHF 470-490mbz 6f w/o batt gag 


34 Motorola MCX 100 VHF 30w 16f ve/scan & DES (NeW it BOX, eee $89 
40 Motorola MCX 100 VHF 30w 16 w/scan Remote mount RG 


21 Motorola Martrac O35MOASGBSBK 800mbz 15w trunked_—-_—_—— aS 
3. Motorola Maxtrac D35MOASGBI AK 800miz 150 trunked__———_—_ __$175 
2. Motorola Maxtrac VHF 2F 45w DASMJA7SASCK——_—- gg 
B Motorola Maxtrac 800comv DSMJATZAMAK 35m gg 
50 Motorola Symitor 450-470 mbcz 40w T4SRASQOOBK 19mm een $0 
3. Motorola Syntor VHF 75W TE3SRAI 200AK wio Ace gg 
15 Motorola Mitrek 42-50 800 TS1JJA4S00BK CSQ W/0 ACC non enunnnn ane a“ 
2 Motoroka laius M100 UHF 2500 26, 0/00 naan $195 
2. Motorola Rachiss GM300 UHF 40W 1610/00 anenmnannennnn en 

1 Motorola Radius GP300 UHF 16f, 46 Witapid Chal Qf emenrenrmeneerrrnnerneemneeeremnenenrrnererene $360 
Misc Centra Com ti modules, boards and CEB's__________ SCALL 
20  Polyphasar IS-BSOHN Lightning arrestor fnew in box nn enn nena $40 
1 GE Ranger 050 w/ $-825 Aco 1100 42-50MHZ_.enennnenenmeernmaimnmnininmnenememenennennmenene $395 
1 GE TMX 8825 G-Mark V M0080. eeererererserererenemererenneeenreeeeeennnee $125 
4 Jobenson 8600 BOO mh? LTR 150 MI anne $125 
3. Johnson 8610 BOOME LTR 15 M008 nee renner nine $149 


23 Johnson 8640 900mhz LTR 15W MODMCeseneasasennnaretaanasensinasanmesenesermense 


8 Uniden SMS-835 800mhz LTR mobile (a8 Is Unt@St0d).. 2. sensatmuenennnniarrtrrennersrretseneternteineteneesmrertere $99 
2 Uniden SPS-920TS 900mhz LTR portable {as 1S ULES), reeernmsenernrinmtsrencitisinetttnttnnstntenrimeenmtees SAG 
§ Kenwood TK-431 900mhz LTR portable (as is untested)... 
§ Kenwood TK-S30HD S00mhz LTR mobile (as is untested) an 
& Kenwood TX-930 800mhz LTR mobile (as is untested). 
17 Kenwood TK-940 800mh2 LTR MODI remrnremtnrvmretemenet=n 
3 Kenwood TK-840 UHF trunking mobile, W/ dC... nm nn 
15 Kenwood TP-431 900 mhz LTR /Cony portable w/batt., Ant, & charget........ RY 
200 Maxon TP-4901 (NEW) 900mhz LTR/Conv portable w/batt, Ant, Rapid charger and Bee leather holster......-$225 
1 Midland 70-0500 G0w base 42-50 MN eresmmen-rnernenermrnreereyeinetietnntatntsntnntteteattninnnetinetsannttnteanssh 
2 Midland 70-15268 UHF 25w Bf mobile gd 
250 Motorola STX Smartnet Type | 3 button display w/batt, aft, Cha? Qe. .nnmeu-mnnsueereemneneetemmemn omeaeaiees 
3 Motorola Visar HOSWCO4CB1 AN 900M. meerererene een een 
3 aco 2RI6 wy 
1 Motorola MTX H2SHFAS1 B4AN S00mhz 6sys W/ODAULENY neeennneneernrer ism icteric DOM. 
4 Motorola MTX-9000 HO1WCCADBAN w/battery and artermna tte OD 
3 MotorolaMTX-9000 HOI WCFA4DBSAN wibattery and artes etneenseennnscnenemsnmsnnensnnee SOD 
7 Yeasu FTH-2070 Dual Band 150-174 / 450-470 w/alpha and scan, and rapid chargec_ 
15 MPH Industries K-55 Doppler traffic Radar units 
100 Motorola N1 275A Amp 1-5w in 25w out UHF. 
4 TXRX Band pass Cavity 11-90-41 806-960. 
7 Cetwave 50960 851-960 TX 4th COMBINES anmnmeneue neste anne ennnney nner 
5 Johnson 8560 LTR portable 800mhz LTR portable (a is untested) —.eorererrerarerrerneerymreernem—nnrr 
4 Johnson 8565 LTR Portable 800mhz LTR portable (as is untested) —ee-rmererem tere rereerereeetnerenrteenerer 

Motorola Starpoint 2 Ghz microwave 2 WOpS.—aeweincsmsemssemvemneerwerry 
2 Motorola VHF portable repeater P43SX83160E DES 162-174mhz (New)... 
25 Johnson 8505 BOOmAZ LTR 150 MODIE-nem-rvem: 
5 Johnson 8700 800mbhz LTR 15w mobile nna 
13 Johnson 8710 800mhz LTR 15w mobie___... 
1 DB Products 084075 UHF duplexer 
1 DB Products DB4071 UHF Guplexet.n a scussseuseunsestssssierssasnen 
1 Uniden SPU 554 UHF 991 4w portable w/alpha & rapid charger....... 
1 Uniden SPU SS4KST UHF LTR trunking portable an semens 
2 Uniden SMS SMU 2S0KTS UHF LTR trunking mobée........ 
5 Uniden SPS-801 800mhz LTR portable wirapid changer... 
2 Tait 25w uhi 450-470 repeater... 2 
10 Regency 15 uhf 450-470 repeat. a.a.ssnsesesnsesesasesessanetsenatnensereereenrwerneramimrmrnieimretrrnterertrimrtmrmet ren $295 


Circle (83) on Fast Fact Card 


Bag & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 


EQUIPMENT FOR SALE 


MOT PacRT UHF 

Mastr Il Drawer w/100w 1 piece PA. $90 
Mastr Il 40w cont. duty Rptr 138-150 .. $800 
Mastr I! Local Control shelf $250 


Mastr Il 40w UHF int. duty Tone 
control base 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax: 406-252-9617 
http:/fmembers.aol.com/cwwolfe.com 


COMMUNICATIONS 


INFORMATION: 805-497-2397 
805-494-5078 
8:00 - 6:00 pm Pacific Time 


VISIT OUR WEB SITE: hitp://www.procommusa.com 


x” Radiuy *s 


Repeat of a past monthly special made even better: 
SP10s at dealer cost, VHF, CSQ/PL; $144.00/$173.00— 


UHF, CSQ/PL; $161.00/$191.00. 
NO RESELLERS, PLEASE! FOr 


You don’t want to miss our updated web pages... 
OUR PRICING WILL SHOCK YOU! 


From your RADIUS LEADER, 


tt 
PROCOMM 


Ordering: 800-497-2394 
24-Hour Fax Line: 805-494-3115 
805-497-3430 


e-mail: procommusa@aol.com 


Where quality is #1, but where we want to be dead last when you call for pricing! 


Circle (84) on Fast Fact Card 
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meee classificd 


equipment for sale 


CELLULAR & PAGER LABELS & Vit@!ss-. Remote... Control... Anything... 


me Labels for pagers, cellular phones and two-way radios 
Va ‘with your company’s logo. Warranty labels for batteries. 


Bar-code printing systems. 
Call us for free samples. 
> ADVANCE LABEL & TAG 
1725 N. McDonald St 


ALxy w= McKinney, TX 75069-8230 


1-800-466-5345 FAX: 972-548-2518 972-542-5345 
www.altag.com 


World Class Service for Worldwide Customers! 


Wenow have Flex 
capabilities in all of our 
products. 


303-337-4811 


the wireless application, 


solid ground. You have 
we have the solutions. 


Technically. we are on 
PageTap, Inc. 


tele. 


IHE WIRELESS 
CONTROL SOURCE. 


http. www.pagetap.com 


Totally. Served !!! G/ttlr Truly a 
my Radiocommunication 
ft 


We currently have a selection of pre-owned ie 
as well as chargers and accessories. 
Call for more information and great prices! 


UHF Qty, | MT2000 168 Channel 4 
P110 2 Channel 16 | Visar 16 Channel 14 
P1104 Channel 14 | VHE Qty. 
P110 6 Channel 21 | P1106 Channel 4 
SP50 2 Channel 1 | SP50 2 Channel 22 
SP50 6 Channel 5 | SP50 10 Channel 3 
P200 6 Channel 97 | P2006 Channel 24 
GP30016 Channel 140 | GP3002 Channel 4 
GP35016 Channel 87 | GP350 16 Channel 9 
P1225 16 Channel 15 | P1225 16 Channel 2 
HT1000 16 Channel 6 | Visar 16 Channel 14 
MT1000 100 Channel = 2 | Allradios mctude a 30-day warranty 


ASK FOR YOUR FREE CATALOG 
Tel. (915) 533-5119 Fax (915) 542-4701 
1630 Paisano Dr. El Paso, TX., 79901 U.S.A. 
htlp:/Avwew.epcom.net 
E-Mail: epcom@whc.net 


Communication Test Equipment 
Sales and Service Open 7 Days 8am-8pm 
Call to place your order or 


to request a FREE catalog! 


scaomastiensesaces NPE BOOS scccconcxsssinscecveeasisize Ce 
soni WS PE Weeaseeeenornnne 1.800.272.7111; meee 
naw $8,200 HP 85900 .... www.racingelectronics.com 


Seianssearavnnrantasduetest $6,000 HP3335A 
aabuiuahuniiinescaneibid $4,500 HP 3551A 
sultanate eae iaueeeeetesS ; Sage Q3I0A wicca weETE 


— (888) 846-4614 
—— WWW.EML1.COM » email: eml@pov.net 
277 Mallory Station Road, Suite 101, Franklin, TN 37067 


CRYSTALS 


7 DAY DELIVERY 
COMMERCIAL/CUSTOM SPECS 
Circle (85) on Fast Fact Card TWO-WAY, PAGER, SCANNER 


CHANNEL ELEMENTS REDONE 


Toll Free: 888-678-9825 
Fax: 915-633-6209 


CUEMEKS ELECTRONICS 


9836 Monaco Dr., El Paso, TX 79925 


BUY & SELL CALL US FIRST 
QUALITY USED EQUIPMENT WHY PAY MORE! 


Motorola « Uniden « Kenwood Used/Reconditioned Motorola, E/GE, EFJ, Kenwood, 


} ; i Uniden 2-way radios and accessories 
Johnson * VHF * UHF » 800MHz —ALL FREQUENCY BANDS— 
900MHz * Mobile « Portables PLUS 
Repeaters “PL” and paging reeds/tilters, TCXOS 
Call us last to sell any of the above 


PLANO COMMUNICATIONS INC. comm  WEPAYCASH 
1-888-906-9006 4614 E. McDowell Rd.Ph.: 602-275-4505 


Phoenix, AZ 85008 Fax: 602-275-4555 


PROGRAMMING CABLES 
FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 
GP300, P110—$50 = VISAR—$110 
HT600-$48 + MOBILES—$25 » SABER—$55 
HT50—$50 * STX—$35 * SPECTRA—$35 
PROGRAMMING INTERFACE—$95 


FIRST CLASS COMMUNICATIONS, INC. 
1002 Willie Street, McKinney, TX 75069 * Email: fircls54@aol.com 


SALES SERVICE 
IRF, Motorola, Wavetec, Cushman Service We can service your service monitor, Call for an ROADRUNNER COMMUNICATIONS 
Monitors in-stock. Buy one, get a FREE Bird watt | estimate. Have parts for all major brand service PO Box 654 « South River, NJ 08882 
meter or a late model Moterola 2-way radio. monitors, We buy service monitors. Phone: 732-254-3232 


972-562-8327 Fax: 732-257-4622 


Phone/Fax: 
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cee classificd 


equipment for sale 


TEST EQUIPMENT - BUY & SELL!! 
HP8902A Measurement Receiver-$ 10,900; HP8S01B Modulation Anatyzer— 
$2600; HP8903B Audio Anafyzers-S1400; Anritsu MS2601A 2.2Ghz 
Soectrum Anatyzer-$3900. 

SERVICE MONITORS 
(FR COM 120647/11/12 (NEW) $9,900 IFR 1500 (mint) .. sean 
IFR 1200S $6500 FFL 1100S S00, 
HER SOOA o..-.eeeeceeeensersesneserseree SOBOD -HP832034 (COMA adapter) 200 
HPSSAOA AIMS 1H 14 $7900 HPSs208 102/413 S650) 
HP8921D (w TOMA 83201A} .. See00 «HP 89208 4/13 $7500 
HPS920B hw TOMA 832064) $12.500 HP8g21A 
HP&3236A PCS Adapter SHO0G HPEIQ06A TDMA Adaoter - 
Motorola R2001D_ S00 Meturcla R2400A 
Matorata R2600CHS $7200 Metarcia A22008 
Marconi 29554, = $2700 Marconi 29674 
Marcon 29570 SSG Marcon 29578 
Synth. 1000 Mhz Signal Generators 
Raeat 9087-1 300Mnz Signal Generators, low phase nose, high stabdity, 
ANUFM Pulse Phase Modutaton, NEW units with warranty!-S 1900. 


Mesrasese — Amtronix 
Ph: 716-763-9104, 716-661-9964 * Fax: 716-763-0371 
httpv//wvwaw.amtronix.com 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


with trade-in/3 working days 


CRYSTALS 


MAXON, TEKK. UNIDEN/7working days 


Channel Element HQ/Kirby Ent. 
4120 Kirby Rd. Cincinnali, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


SERVICE MONITORS 
FOR SALE 
MOTOROLA R-2088DHS .$5.900 IFR COM-120-B ... $9.800 
MOTOROLAR-2008DHS $5.900 IFR 1500............... $5.900 
MOTOROLA F:2410-A ...... $4,800 HP-8920-8 $12,900 
MOTOROLAR-2001/C:HS . $4,200 HP-8920-A 
MOTOROLAR-2600/;GHS $8,500 IFR-1600 ..... 
FOR SALE (25) IFR COM 120-8 UNITS 
FREQ. RANGE-1 MHZ 70 1 GHZ. SPECTRUM ANALYZER/ 
TRACKING GENERATOR/SWEEP, DUPLEX GENERATOR, 
MULTIMODE CODE SYNTHESIZER 
ASKING PRICE $9,800 EACH 
USED TEST EQUIPMENT WANTED 
RF IMAGING & COMMUNICATIONS 
925-229-2034 FAX: 925-229-2035 
http://www.best.com/~rfimage 
e-mail: rfimage@best.com 


$10,900 


DEALERS WANTED 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS 


WETEC ELECTRONICS 
AUTHORIZED MOTOROLA TS-10 DISTRIBUTOR 


Call Now 1-888-GO-WETEC, ext. 10 


Visit our website at: www.wetec.com 


Circle (86) on Fast Fact Card 


SLENTECH 


SAVE $$$$ 


ON LINE 
CHARGES 


Reduce monthly telephone 
charges on lines used for 
transmitter monitoring. Two 
or more monitoring systems 
can be “trunked” onto one 
telephone line. Systems can 
dial out and receive calls. 


2-LINE COMPRESSOR 
$179.95 plus shipping 


Come see us at the 
IWCE Show 
Booth 1477 


Tele: 847-891-2584 
Fax: 847-891-2587 


www.glentech-rf.com 


Circle (87) on Fast Fact Card 


IFR Model # 1200 
Like New, Still Under Warranty 


$9500 
Call Steve at 423-622-3103 


March 1999 


NEW & USED EQUIPMENT 


mororota Radius 
Lowest Prices! 
GP 300 VHF/UHF 
GP 88 VHF/UHF 
GP 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(some testrictons may apply) 


Special State & Local Gov. Discounts 


1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


* PAGERS * EXPORT ITEMS «+ ACCESSORIES ° 
* SVNNALNV « SWALSAS ASNNYNL ¢ SLYVd. 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features: 
PL/DPL built-in 
9 DTMF memories 
Auto or Programmable 


Repeater Offset 

1 or 5W Power level 
All GP-68 radios include: 

3 hour rapid charger 

1200mAh battery 


E-mail: info@nsiradio.com 
http://www.nsiradio.com 


GP-68 


NSI Communications 
(7 Tel: (253) 946-2426 
Pycay | Fax: (253) 946-8311 


GP-68, GP-300. GP Iradonmarks of Matoral Ine 
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3-NEW ne E 
Radio Cables { We ad mele 
19, 20 & 27 cal i IO ro 


= 


HTS50 and the Radius P100 Models 
HT600, MTB00, MT1000, P200, P500, MTX800, MTX870, MTX820. MTX900. sleet on One of inde) 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860), M1225, . : 
3 { (RADIUS - M100, M206, M208, M214, M216, M400, acs SM10, "SM50. 
Ustx, STX Gemini, STX 821 trunked portables. .... 
SABER and System SABER. ............. 
SPECTRA Low and Medium Power Units. 
6B .... SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. .. 
Radius P 50 Plus. ,. 
wa R100 Repeater. 
wos MCX1000. 00.00... 
-. Cloning Cable for the Motorola HT600/MT1000. 
+ GP300, GP350, and P1710 Models. ...........-.0.2--eseecreee 
...- MSF 5000 Digital Unit with 3 Digit Display in Controller Tray. 
.... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 Rice aces on side of radio) and JED! Series. . 
... Visar Unit. 
... Cloning Cal 
.. ASTRO SABER and SABER Sl. ......... 


Polaris Industries ee 


404, + We Accept: American Express, Discover, MasterCard and Visa 
hist dees O7z-0722 + Professional Users Guide with Detailed Photos Included with All Radio Products 
Pe LTE. Compare Polaris’ Features and Quality, Don't Accept Imitations! 
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+ Mobiles 
* Portables 
* Conventional 


PRS radio sales to dealers only * Trunked 
* Accessories 


BUYING ERICSSON-GE EQUIPMENT 

CALL OR FAX FOR QUOTE 

Panasonic computer for TQ2310 wo. 

Panasonic RS-232 for TQ2310 . 

VHF MASTA II Stations ... 

VHF MASTR II special rec 

Delta/Rang; station from... 

$825 Systams Control hea 

S990 128ch head w/warranty 

5500 8ch control head, new .. 

S600 4ch control head ........... iy 

PHOENIX-SX 16ch non-scan wiacc 

PHOENIX-SX UHF PSX200 BRAND NEW 

MLSHO40 VHF MLS wiacc 


ERIC SSON Z 


Authorized aa .2 


SAMLEX 
— ; Power Supplies 


' WHELEN MLS 30-42 & 42-50 wiace. ........ 
ORD MCAT OM . ) Automotive eee 
\ J Safety & Warning MPO UHF Scan Ponable 
ahs i MPD VHF Portable ... 
www. sharpcom.com ps ace PLS VHF Portable 
1-800-548-2484 FEA Ea G3 Ee | See 
Rey : : i>} re 5-50 lass acc. 60w 

= s z eee RANGA 35-50 less acc. 110w .. 


RANGR 30-42 less ace. 100w .. 
Circle (89) on Fast Fact Card Delta-S 450-470 less acc, 100w 


Price Industries@ mS eae in 


Delta-SX 150-174 less acc. 100w , 
Dolta-S 42-50 less acc. 110w ... 
Ericsson ® Compatible 
So small it fits Programming E. quipment 


Delta-S 42-50 less acc. 60/w .... 
MASTR II 150-174 110w less acc. 
MPA/MPD Vehicular Chargers 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road « Forest, VA 24551 
Tel: 804-525-0068 » Fax: 804-525-0078 
www.newlondontech.com 
in pour pocket! 
P96A Programmer® 
Can replace TQ3370® 
4 LED indicators 
Tx, Rx Data, Power on, Flash 
Only $ 120 plus $4 shipping =— 
30 Day money back guarantee <i 
1 Year Parts and labor guarantee > 
Circle (90) on Fast Fact Card 


Fax 405-350-1455 
Visit us at www. priceindustries.com ¢ 


MOTOROLA @ GE © EF JOHNSON etc, 
PORTABLES / PAGERS / MOBILES / BASES | REPEATERS 


Contact us when you are looking for econo- 


For Sale, 40-50 ee Stations a) each = best qty. offer). Gaited eres ine ee aera 
2 Micor PURC B91JZBI101B (350w) — r 
10 Micor PURC C71JZBIO1B (100w) pe eat = 
9 — Quintron QT 7082 (350w) 5 Became — 


#  Quintron QT 6083 (100% pelea emer 


All in excellent condition, all available for immediate shipment. FOB MDM Radio Ltd. 


Seattle, Portland or San Francisco 1629 N. 31st Ave. Melrose Park, Il. 60160 
Call Patti (41 5) 460-4902 Tel. (708) 681-0300 Fax (708) 681-9800 
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eee classificd as 


equipment for sale 


DEALERS WANTED ead ay nacunetes 
; 1-800-USA-1-USA nelle é 
* Poini-ofpurchase displays 
THE LEADER IN JOBSITE RADIO NEW PRODUCTS «Hired mall flyers 
* New lower factory direct pricing! 


JMX-102 vir JMX-152 VHF DROP-IN BASE STATION/MOBILE RADIO 
* | Channel JMX-452 VHF CHARGER ADAPTER | * VHF/UHF/Dot Radio 
* 1 1/2 Watt zy = * Customer Selectable As Low AS Compatible 


* Removable Frequencies * 2 Watts/2 Channels 
Battery 2 Channels $14 * Customer Selectable 


* Optional © 2 Watts Frequencies 


* Built-In Interference * Built-In lel hy Vs 
Eliminator (TONE) yew ultra Small JMX II Seri Eliminator (TONE) 
* Removable Battery S Rerniguale Batlery Back | ° Loud, High Audio Output 
* Optional Drop-in » Drop-In Charge Capability * Built-In Mic and PTT Button 
Charger » Audio Accessory Jacks ¢ External Antenna Connector 
* | Year Warranty 


Each JMX Il radio comes with: 
* Rechargeable battery pack 
* Wall charger antenna 
« Belt clip 

Only 4 3/4” high-fits easily in 

a shirt pocket. 


includes: Antenna and 110 VAC transformer 


MDE In THE Dealers only please. 


Call 1-800-USA-1-USA (872-1-872) or fax your orders to 1-800-251-RFAX. Visa and Master Card 


Circle (91) on Fast Fact Card 


Check out our Web specials! 
www.radiocomm.com 


“Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
*We carry a wide selection of both radios and 


(e) , accessories for your convenience. 
7 SV *We have a Flat Rate Repair service. 
*We sell and install MX-COM boards. 


Your Full Service, 800-726-9015» 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 
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FOR SALE COMPLETE CHANNEL ELEMENTS 


IFR-COM-120-B 
RADIO SERVICE MONITORS TOUR. eee 
Boorse LIFETIME GUARANTEE 
ptions - 24 units for sale : 
COM-120-B 1/12-Tracker Most Elements $20.00 With Trade 


COM-120-B 1/5/12 E 
IFR-1600-S Crystals 
We Buy Used Elements 
All units have a 120-Day Warranty & a 10-day 
Right of Refusal. All units are tested and N KX 
calibrated, and have soft cases & new batteries. 1814 Hancock St. 


RF IMAGING & COMMUNICATIONS Gretna, LA 70053 


510 Westaire Blvd. * Martinez, CA 94553 iE za i . i po 
925-229-2034 FAX: 925-229-2035 504-361 7. ma pos pack on 6519 
E-mail: rfimage@best.com z 


STATION _IDENTIFIERS 


1 Morse code and Voice ID 
2 3 monitors and 3 timers 

O Several models available 
Special prices for a limited time 


800-722-6664 
RACOM 216-351 


-1755 


Will pay TOP DOLLAR 
for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 
(423) 546-0311 — Jim Hayes 
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rentals 


MOTOROLA 
RADIO RENTALS 


*HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


SROLA® 2-WAY 
iO RENTALS 


. lop Quality * Low Cost 
¢ Ovemight Delivery Anywhere 


[COMMUNICATIONS 
800-822-MOSS 


www .mosscom com 


business 
opportunity 


BUSINESS FOR SALE 


2-Way Radio Sales & Service 
29-years, same location 
Financing available 
785-926-4502 ¢ mv2r@aol.com 


services 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 Lessons written exclusively for Mobile 
Communications Servicing. $375.00 


Call, e-mail or write Mobile Training Institute 
for free information: 
Mak 2111 Lakeridge Drive 
Grapevine, TX 76051-4614 


817-488-2796 or mtimti@aol,com 


Better RUN to get your ad in 
next month’s edition of MRT! 


G 


‘ st. 
8 4 


Call Dawn at 800-347-9375 today! 


paging 


aS & me F rt 
ISO 9001 Quality 
Life time Warrantly 


a ig y 4 0% tu 7 . ip daca q ye 


FRODUETS) 
Lib 4" x5" x 3-112" 
Ergin Iso Box: 


Pagety 


Inteenational, wnt 


Make all the FREE 
long distance calls 


you want...via 

ihe internet, 

YOU BETTER 
BELIEVE 1 
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Billing 
Solution 


TECHNOLOGIES ¥ 
ree be with vo. 


PRECISION QUARTZ PAGER 


dl Engineered for optimum performance in both Pocsag and Flex technology pagers! |" 
MOTOROLA * NEC » UNIDEN + NIXXO + EVERON = INTEK 
1,000s OF FREQUENCIES 
(c] STOCKED & READY TO SHIP! 
Decades of Crystal Manutacturing « Full Quality Control & Aging Process 
All Size Accounts Serviced + Large Quantity Specialists « Contract Pricing Avallable 
. BATTERIES 


Evareatiy’ & Duracell? 


DOMESTIC & INTERNATIONAL CELLU: 

PRODUCTS STOCKED & READY TO SHIP! 
LCDs& , QUALITYCLA , LEATHER CASES 
PARTS PLUG-INS 100s of styles 


BATTERIES CHARGERS ANTENNAS HELLO DIRECT 
HIMHICDLIION ° Single/TWin/Travel ” Full Line ° HEADSETS 


MOTORDLA * NEC * UNIDEN * PANABONIC * SAMSUNG * SHINWA * AT&T © AUDIOVOX 
NOKIA * OKI * SONY * NOVATEL * PHILIPS * OUALCOM * FUATSU * GE “TOSHIBA 
MON - FRI 


Ig : a € r c e ‘P 800 957-8700 PACIFIC TIME 
is int'l Calls: 949-721-1621 * Fax: 949-721-1030 
WWW.pagecorp.com * EMAIL: pel@pagecorp.com 
ASK FOR OUR CURRENT PARTS AND PRICING HANDBOOK! 
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priced numeric, alpha, and i s 


flex pagers 


The Paging industry 


PACD Enh 


Invest 
your 
advertising 
dollars 
where 
your 
prospects 
invest 


accessories 


WIRELESS CELLULAR 
CAR STEREO MUTE 


- ONLY 1 WIRE INSTALLATION + GROUND! 
INSTALLS it JUST 2 MINUTES 

Unique patented piug in fuse replaces car stereo fuse 
fo cut owt power to radio when unit detects the RF 
signal from any analog or digital cellular phone. When 
your phone rings, it shuts down the power to your car 
radio and turns radio back on when you end the call--- 
all without any wires! (Wit not work with PCS.) 


ELECTRON! 
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MMACCE: L E ret: (562) 809-5090 * FAX: (562) 809-1248 


Part No. 9122RFK 


$49.95 


eee classificd 


computer software 


Wireless 


svst em © Seamless USES topographic maps 


pl dnnin Ey ¢ Integrates with GIS 


Softw are ° Muttiple terrain data 
© Point to Point profile analysis 


© Most Likely Server analysis 
© Carrier to interferer evaluation 


Avoid surprises in your wireless 
system. RFCAD'’s field tested 
Biby-C algorithm and easily 
learned features make 
“what if’ scenarios simple, 
efficient and accurate. 
RFCAD provides high 
quality signal strength displays on 
digitized USGS topo maps, or 
popular GIS software displays. 


Circle (96) on Fast Fact Card 


Discover the Advantages 
of Reprints! 


For a quote or to discuss 
how reprints from this magazine 
can work for you-caill me! 


Jenny Eisele, PRIMEDIA Intertec Publishing 
T: 913-967-1966 * F: 913-967-1898 « 
jenny_eisele @intertec.com 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 


See details and download demo from our web site! 
SorrWRiGuHT, LLC 
1010 So. Jouet S1, Suite 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 © Fax: (903) 344-2811 
www. softwright.com 
e-mail: sales @softwright.com 


Circle (97) on Fast Fact Card 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 

~ Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www.polaris.net/~douglas 


MEASURE SIGNAL CoveRAGE! 


e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal ate 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


Circle (98) on Fast Fact Card 
March 1999 MOBILE RADIO TECHNOLOGY 


computer software 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


The worst mistakes are the ones you can't see. 


Global Trunking Management 
& Billing Solutions for... 


SmartNet ¢ SmarWorks  SmartZone 


For more information, 
. call (903) 561-6673 or 


LTR # MPT 1327 


Genesi 


www.GenesisWorld.com where great (leas beget... 
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tower 
services 


tg «wager is your 
“S71 worldwide turnkey 
Yily 
tower company. 


Phone 
1-800-968-5601 
or Fax 
1-800-882-3414 


P.O. Box 656 
3560 East Swager Drive 
Fremont, IN 46737 USA 
Phone |-800-968-5601 * 219-495-2515 
Fax 1-800-882-3414 * 219-495-4205 
E-mail : sales@swager.com 
Internet: www.swager.com 
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Advertise in MRT 


Classifieds today! 
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tower 


MINIATURE TOWER MODELS 


www.creativesculptures.com 


Pewter Castings, Specialty 
Awards & Gifts for the 
Wireless Communications 
Industry. 


Creative Sculptures 
& 6205 E. Tecumsch S1.. 

4 Tulsa, OK 74115 
Ph: 918-832-9930 

Fax: 918-834-9159 
Toll-Free: 888-229-5325 
e-maik marksmith@ 
creativesculptures.com 


TOWER SPACE 
LONG ISLAND, NY 


Prime Site off !-495 near 


Long Island MacArthur Airport 
40-46-39, 073-06-02. AMSL: 279 ft. 


Contact Jim Taylor, NBTY, Inc. 
E-Mail: jtaylor@nbty.com 
(516) 244-2070 
Fax (516) 567-1953 


NOW AVAILABLE 
CRI - PRO 
YEAR 2000 COMPLIANT 


DOS * NOVELL * LANTASTIC * UNIX 


We can provide complete solutions 
including software, hardware, and 
training. 

205-987-1523/205-987-1709 FAX 
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Sites available 
GA and SC 


We build to suit. 


Call Miles McSweeney 
912-233-9354 


CHECK THE FACTS THEN 
CALL THE BEST! 


Environmentally controlied 
\ Equipment enclosures, back-up power, 
AF engineered sites. Secure. 


Premiere sites in Metro Chicago Area-choice of 
Federal State, Govt. & all Class A Systems, 


STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIOGE, IL 50068 (847) 823-7713 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonitasi 


ANTENNA SITES, INC. 
800-346-7224 


March 1999 


Classifieds are a smart, 
inexpensive way to reach 
your target audience! 


Call (800) 347-9375 for 
details, or fax to: 
(913) 967-1735. 


classified 


repair services 


Triton 
Electronics, Inc. 


SERVICE MONITOR 
REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 
NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 
Also, Voice Logging Recorders 
| vere 4300 Lincoin Ave., Unit 0 €2 

m= §=6Rolling Meadows, IL 60008 
(847) 934-6426 Fax: (847) 934-7195 
%* Visit our Website: http://www.tritonelec.com ¥*« 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 


Quatity Service on Microprocessor-BaSED 
Mosites, Portasces ano Controt Heaps. 
SURFACE MOUNT REPAIR. Most REPAIRS $70 PLUS PARTS. 
FREE ESTIMATES. 


Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


770-948-9566 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


Dawn Rhoden 
1-800-347-9375 
Classified Advertising Manager 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
=i Suite 110/111 
VISA | ¢3 Atlanta, GA 30340 
Phone: 770-451-3264 
Fax: 770-458-8785 


www.nselectronics.com 


$35.00 FLAT RATE 
On the following models 
XLH-250 -25) 
RH-256 WH-2516 
WH-2510 RFH-252 
UC-102 UC-202 
TRH-202 REGENCY/WILSON 
“OTHER MODELS—S45/HRA Plus Parts & Shipping 
__ MULTICOM=— _. Fast TURNAROUND 
527 S Broadway + FACTORY TRAINEO 


Sees 800-580-7356 * VISA - MASTERCARD - COD 


IT IS POSSIBLE!!! 
.. to receive quick, quality, service at affordable rates. 
We repair 
= Transmitter Amplifiers 
* Tower lop Amplifiers. (most makes & models) 
* Filters, duplexers & combiners re-tuning. 
* Special custom projects & equipment madifications 
ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 
2054J Airport Road ee4 237-8255 
Lynchburg, VA 24502-3757 Fax/Phone: (804) 237-4762 
E-Mail: advcomm@ worldnet.att.net 


Minitor II Pager 
Repair Just $29.50 
Price includes all 
Parts and Labor 


Water/Physical Gamage and 
housing parts not included 


ee ORO IVIOTOROLA , 

1300 N FL Mango R 4426 Feel rl PLECTRON & INSTALERT MONITORS FE Re | = S S O N * | 

West Palm Beach, FL 33409 """ ? hati er ae PORTABLE & MOBILE REPAIR 
$40,00/HR. PLUS PARTS & SHIPTING/HANDLING 


oars aes * Quick Turn Around + Free Return Shipping 
FAST TURNAROUND, FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - COD 


+ Factory Trained & FCC Licensed Techs 
CENTURION COMMUNICATIONS, INC 


ms X DELLA De ra 800°567°5636 


Make contact | 892 N, DELSEA DR. PH: (609) 794-8000 


at IWCE cath aati J 11420 NW 45th Place + Sunrise, FL 33323 


Intertec Books 
www. internettelephony.com 


Your Internet Shopping Resource! 


SINTERTEC 


PUBLISHING 


A PRIMEODIA COMPANY 


Be sure to meet Dawn Rhoden, 
Classified Sales Manager for MRT! 
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AEA, division of Tempo Research. 49 


Anritsu Company -.......0.....002 ee 9 
patUN 121 (ce, CRC ee ae een ee 69 
AF Comm Supply .............::ceeeeeees 22 
The Antenna Specialists Co. .......... 22 
a division of Allen Telecom 
Applied Power Corp. .........cccccee 18 
ASUON OOlPasectewimimnwcimrase 19 
Barnett Electronics Inc. vo... 69 
Berkeley Varitronics 0... 39 
Bird Electronic Corp. «cece 49 
CELWAVE vausvamnacmnnncnennan: 11 
Citel America, INC. wees 42 
Communications Specialists ......... BC 
Communications Data Services ....... 77 
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Connect Systems Inc. ..........0.00- 29 
Control Signal Corp. «0.0... 28 
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Wisse 949-458-7277 
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100...... 205-987-1523 
oe 800-545-1349 
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soKanasea 800-288-8606 
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i — 305-592-9688 
7-0 Sena 800-950-5005 
BO o.s:s509 870-763-6250 
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Mechem Electronics ....................... 70 


Modular Communication Systems . 23 
Motorola Test Equipment....,........... 13 


Narda/L3_ Communications ............. 27 


New Hampshire Communications ... 68 


Paging & Wireless Service Center.... 45 


Pipo Communications... 68 
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Shinwa Communications of America 22 
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Sutter Buttes Two Way «0.0... 71 
Swager Communications ................ 78 
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Vocom Products Co. LLC ............... 55 
WETEC Electronics ......0.....ccce 73 
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2 540-891-0569 
ed eee 818-764-1333 
Gratin 800-505-TEST 
1, 616-231-1700 
LE 5350. 603-668-3004 
D4 os erase 954-496-9501 
GB csiec 800-957-8700 
Gdixexe §61-683-0022 
i. en 323-466-5444 
OS) ssse 404-872-0722 
yi Werner 800-325-7170 
BOs 405-350-1600 
84 ou. 805-497-2397 
3 | ae 800-545-7748 
\S er 612-808-0069 
OOGEEE 800-USA-1USA 
91..... 800-USA-1USA 
SB acciweas 604-525-3836 
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2a ee 800-627-4722 
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TOT acca 800-968-5601 
40 wou. 510-656-5600 
AB catece, 703-242-0122 
13 203-949-8400 
PB iecsssare 213-256-3000 
rr 800-894-2609 
+” Dat 800-798-7881 
Bie csnsnanis 630-208-2434 
DSicseamvave 716-549-4700 
TEE scraps 626-442-0782 
1 swore: 310-404-2700 


32 .... 800-USA-MADE 


BGS. cece 901-286-6275 
BP case 703-237-9090 
46 wo 425-820-6363 


The New [IRL Technologies’ 
RF Power Amplifiers and Subsystems 
Class A/AB Analog & Digital Operation 


Standard Amplifier Configurations from 10 MHz to 2500 MHz ~ 
*Lower IMD and Power Levels up to 500 Watts 3 


*Higher Efficiency 


*Proven Quality 


Typical Medium Power Unit Typical High Power Unit 
* Power levels: Class A: 15 to 50 Watts * Power levels: Class A: 50 to 150 Watts 


» Power levels: Class AB: 50 to 150 Watts * Power levels: Class AB: 150 to 500 Watts 
* Size: 19" x 5.20" x 5.25" * Size: 19” x 5.20” x 16.5” 


Typical 

Bi-Directional Amplifiers 
* Cellular/DCS/PCS/Trunking 

* Power levels: 10 to 100 Watts 
* Size: 20" x 16" x 8” 


Typical Class A Modular Unit 
* Power levels: Class A: 1 to 35 Watts 


* Power levels: Class AB: 10 to 100 Watts 
« Size: 3.5" x 7.7" x 1" 


Let our experienced staff 
design to your cusiom 
specifications. We provide 
fast design cycles with high 
quality and reliability fo 
meet your high standards. 


custom designs and 
configurations!! 


TRL Technologies, Inc. | Call now for 


2155 Stonington Avenue 

Hoffman Estates, IL 60195 
Phone: 847-519-9690 Fax: 847-519-9691. Visit us on the Web at: 
e-mail: sales@tritech.com Circle (2) on Fast Fact Card hittp:/ /wwwsetriiech.cem 
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TS-64 $54.95 
Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

78" « 1.70" x .25" 


$57.95 

DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 

1,25° x 2.0" x .30" 


Microminialure DIP Switch Programmable CTCSS Encoder. 
Includes 64 tanes fram 33.0 to 254.1 Hz. 
-66" x 1,08" x .21" 


) ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66” x .22” 
ANI-2 Station Decoder - 5.4" x 5.8" x 1.4” 


ID-8 $69.95 TP-3200 $279.95 
Automatic Morse Station Identifier. Meels all FCC Full Featured Shared Repeater Tone Panel with ALL 157 
1D Requirements. Fully fleld programmable CTCSS/DCS codes. In Desktop or Rack Mount versions. 

with included keypad. 1.85" x 1.12” x 35" 


$224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


$D-1000 $59.95 
Two-Tone Sequential Decoder. Programmable unil 
provides switched autpuls from Two-Tone paging calls. 
1.25" x 2.0" x .4" 


PE-2P $54.95 

“Two-Tone Sequential Encoder. Sub-assembly mounts 
inside radio or other enclosure, Multiple call capability. 

1:25" 22.8" 134° 


PS 
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TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25° x 3.3" x 1,7" exact replacement, crystal and ceramic IF filters for 
Parl 90 Relarming. 


oss 


$59.95 
Digital Coded Squeich Encoder-Decoder, Programmable 
lo all 106 DCS codes. 1.36" x 1.18" x .25" 


Same reliable and cost effective products you have known and trusted for 30 years! 
e Full FIVE YEAR WARRANTY on all products > “INFO FAX” with 24 hour information _ 
Same day shipping on most orders - © Toll free 800 numbers for both voice and FAX 


EOMMUNICATIONS SPECIALISTS, INC. _ 
(my 426 WEST TAFT AVENUE + ORANGE, CA 92865-4296 
hel (714) 998-3021 » FAX (714) 974-3420 mee 
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